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D r Breit & Wigner, 

for your lett r • I am orry 

I did rot make y elf more clc r . When I ti ~id that neutron 

'hich o e ily throaght c ium but re stro gly b orbed in 

indiam, h we ener ie f boat 3 vo~t , I conclud ~thi tro 

ob erving the b orbtion of the e eutron in boron. 

Tl1e ab· orbtion of boron n' lithium ia ue 

to tr· ightfo r · 1 int8gr tion, not to r i tive c pt~re . 

I e no re on to u~ o e that re onance pl y any part in the 

beorlPtion proce ot' low e:Atron for th ee t o el ent , and , 

therefore, trt.t t that th.e bt>orbtion of boron nd ill be 

ro.ortionate to t e ave length of the neutron. I h ve co L red 

t lf'-'value thickne of boron t'or the unfil t red neu trona 

.ith the - lf-v lue thickne o boron for the eutrons hich 

e ily throuen o dmiWD, are tronsly b orbed in indium. 

Th ir r tio i of the order of maenitude I, Jo . I ume th t the 

bulk of the unfiltered neutron which ctiv te 1 diu ha ther 

en rgiee (1/ Otl)volt), get ther fore Z volt for the neutrons 

in hich ~ e are interested. Thi a · rently c n th t the 

b.orbing re3ion of c& iu doe not exten muon over ~ volts 

(all llo ce~o:~ h vin • been made for tne f ot that t ab abtion 

wou.l fall off legitimately with .Jv ) • 

Do you think it 1 worth h le to e tabli h 

th t u ~er of element h vc uch n rro reg~on 

Thi could be eat bliehed in the 6ame •Y for 

ele ent ieh l o ee to n ve their tronaly 

of b orbtion? 
CL '.S'\l 

caamiW!l/ for ot er 

elected b orb-

tion TerJ clo e to Zero energy. Por ele ent hich have their 

lo e t elective reaion t hieher energies , the method ie different 

ut t e experi ent i lao fee.. i ble. 
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about the lack of c ttering in ti·ongly A-bsorbing elerzLnt ; a.t 

that time, under t he leader hip of Teller who referr d to rem rk 

of Bohr• , 1 t wa. tentatively re ol ved that a theory whiOJi takes 

into ceo~ the composite n tur of the n~cleas (ae igner nd 

Polanyi) ight le d QB out or this difficulty. l mention this 

chiefly in order to how igner how important it ould be to get 

from the at ge ot an apercu to the stage of a etatement p"t forward 

l i h conviction, nd if o ible publ1 he • 

Please do not think that I over-est~te the 

importance of low neutron • nd if Dreit find ~at other more 

impor tent ork of WiBner•s i in danger, it he writee down hia 

idea about -low ne~trone, I ahall retrain from further pressing 

this point. 

ith kind ree rde to you both, 

Tot~re, 



Dr. G. Breit 
Department of Physics 
Tho University of Y 1scons1n 
Madison, Wisconsin 

Dear Breit: 

420 West ll6th Street 
New York City 
June 71 1940 

Many thanks for our letter. I am enclosing a copy of 'fu.rn er t s 

.first letter to me to •thich I replied tw.1 t if he wot'!.ld be illing 

to have his paper delayed I· would be glad t o forward his manuscript 

to the appropriate a t' thorities . I also enclose a copy of Turne r 's 

second letter of ilich you have apparently received a copy. Sub

sequently, I saw Turner. He expressed his v·ill1ngn s to have his 

paper delayed and assuming th t the paper has already passed out of 

the hands of Tate, he proposed to advise the New York offi ce of the 

Ameri can Institute of Physics (Miss Mitchell) according ly. ·ieanwhile , 

I was supposed to for ard his pape r to the Government departments in

terested and ask th~ to no t ify Turner officially concerning their 

wishes 1n this me tter. I take 1 t t.lm t sinee1 in the meantime, you have 

ar1•an ged with Tate t o receive all papt:n•s on uranium, thls some !That 

clumsy procedure upon which Tw.•ner and I ag reed need not tnke pla..r.e and 

that, accordingly, I need not take e.ny further steps in the matter of 

Turner's pap er e,xc~pt CODDiJUn1cat1ng w1.th you about lt. 

Clearly, for you to be in a posi ti<m to fulfill your func t ion, it 

is neoeaaa.t>y that y-ou should bo fully 1n.formed of the work of Fermi and 

myself as well as other related wo~k , It would be w,satisfactory for 

you to have Fermi 1 s and my p~raonal opinions v;i thout being informed of 

our reasons. This nm.keo it necessary th t we should be free to give you 

in:i'onnation. concerning our vork. 



This and othor considerations . ke it advisablG t h a t a ·mall 
group of' · eientists should receiV'e full information on tho ,.ork 1hioh 

is being carried o t nd t hat you should be a m mber of t .is group. 

I hav been l ately taking a strong stand in f vor of such a olution, 

and I understand ·tho. t the 13th of June may be fixed as the. time 

and a.shington1 D. c. as the place .for a meeting.. No doubt. you dll 

receive ofrici~l notice rith1n the next fel days .from the propeP 

authorities. It would be very useful if' you could come to New York 

a day or two earlier so that we may have a number o£ info. ·mal dis

cussions, in connection w1th the various complicated questions 

which will necessarily arise. U possible, thought should precede 
action. 

I take it that as far as preventing publ ca tion oes you are 

already handlin the situation eft'1c1en t ly, and I have communicated 

your s ·g est1on, that the Journal of Cnem· cal Physics and the 

erioan Chemical Society shoul fall 1n line, to Urey. I told 

hin:l that you bave a.lree. y asked _o:r suc.h control t hrou .h of.f1c1al 

channels. 

(Leo Szilarad) 
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Dr . G. Breit 
Department of Physics 

p 
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The University of isconsin 
adison, Wisconsin 

Dear Breit~ 

420 est 116th Street 
ew York City 

June. 7 • 1940 

llany thanks for your letter. I run enclosing a copy of Turnerrs 

first letter to me to ~ich I replied that if w ould be illing 

to have his paper delayed I would be glad to orward his manuscript 

to the appropriate authorities . I also enclose a copy of' Turner• s 

second letter of v.;hich you have apparently received a copy. Sub-

sequently. I s aw Turner. lie expressed his wi llint;ness to have his 

paper delayed and assuming that the paper has already passed out of 

the hands of Tate, he proposed to advise the New York office of the 

AL1erioan Institute of Physics ( iss .itchell) accordingly . ~eanwhile, 

I was supposed to forward his paper to the Government departments in-

terested and askfuem to notify Turner officially concerning their 

wishes in this matter. I take it that since, in the meantime, you nave 

arranged with Tate to receive all pipers on uranium, this so ewhat 

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

that, accordingly. I need not take any further steps in the matter of 

Turner's paper except communicating with you about it. 

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

is necessary that you should be fully informed of the work of Fermi and 

myself as well as other related ~rk . It would be unsatisfactory for 

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

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

information concerning our work. 
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This and other consi era.tions make it advisable that a 8lllal l 

group of scientists s oul receive full in for.mation on t 1e work hich 

is being carried out an that you shoula. be a member of thin grou.p . 

I have hEJen hately taking tt strong stand in favor of such a so lution. 

and I understand that the 13th of June may be fix-e as the t :h-e 

and Washington, D. c. asthe place for a meeting. lo doubt~ yon will 

receive ofi"icia! nct!ce within the. next few days f'ro:m. tb& proper 

authorit<ies . It would be very useful if you col.lld. rom:e to rlew York 

a day or two earlier so that 'W'e may have a number o£ informal dLs

cussions:., in connection with the various coJil.plicated questions which 

wi ll necessarily e.riae. If possible·p thou~ht should: preca~ acticm. 

l take it that as far as preventing publication goes: youere 

already handling the situation ef'.ficiently, an.d 1 have communicated · 

your suggt~tion, that ~he Journal ot mhemieal Physic~ and the 

Amarican Chemical Society ~hould fall in line. to Urey.. t told 

him that you have alrea.~· asked for such oontrol thro\lgh offici al 

·cha.nne 1s • 

Yours sineerely. 

{Leo S~ilard) 





THE UNIVERSITY OF WISCONS IN 

D EPARTMENT O F PHYSI C S 

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

Dear Szilard: 

MADISON 

June 20, 1940. 

I should like to t hank you for t he many discussions we have had 
in New York and for your hospitality. It seems to me t hat matters 
would be helped along very much if t he intermediate experiment could 
be performed and if t he set up could be kept flexible. My impression 
is t hat in work of t h is type practical success in a limited tilli,e may 
depend considerably on detailed planning regarding t he ease of a ssem
bley and flexibility. I still think t hat more r apid progress will be 
achieved by arrang ing an intermediate or full scale experiment rather 
t han by careful measurement. 

Sincerely yours, 

~~ 
G. Breit 



Dear Bre:i.t~ 

420 · est 116th Street 
Nev1 Yo1•k City 
July 6, 194:0 

M y thanks for your letter.Follo ~ing tlle conversation 
e b.ad on our way fr·om Via.sh:i.ngton to Ne.? York. I have given some 

thought to the issue man tt oned in your letter and I am now entirely 
convd<nced to you!• point of view. Consequently, I run taking a strong 
stand in favor of an experiment on as large u scalo as poflslble . 
This l e.rge scale ex~:- eriment, or some 1nterrr•edintc experiment, operat
ing •ritb a le~ s'G five t; nn o f' uranium OUtsht to have the r:...ght-of
wa.y b ·f'crH t~a ~oner 1 survey of the net clei values :l.nvolvGd. Never
thel ·ss, tl :1s genel"al survoy '.'!~.11 also have to be carr .. ed out. · 

IJ.h .. ,re EJ another point abou t \'!bich I b c me converted 
to y 1Ul' opinion. I ncvr t.bln t· t!1s.t ctepc sh·)1 ld be t!lken to pPevent 
cert - n publ,_cat:1ons ln N's.ture nnd t.he Proc ings of t he Royal 
Soclety of T..ondon . 'iitll the co l lapse of France there · s an ir!ll'lediate 
d1 l'~el" th,~ t Joliot and his co-workers w:i.ll otr1r t pub l ish1 ng something 
of their prevlJus ~ork in the~~ pcr1·; 1cals ~ 

On the c1th r hand I :? g 1 even more stro..'1 ly th. n before 
th . t y nr a tte .. .p t; to prsven t publ:i c ticn will breB k down unless we 
ere te e. aut,_ fae or"' subat:!.t to .n the f orrn of so-ne pr ivate j)Ub -
11cs. tion . If' thlt is not d ne t here wi 11 be a gr' d.ng t ondency 
to ·mrds indul~· o nce and finally ·:..ructicaJ. ly evr!ryth.i.n_:. will be pub
liR~Gd as it has b en in the past, l ,,. ndGr · hether y'Ju have given 
tht;:l In.!?.tt~r ftn•ther th ght sinc.e ,. )'Jr et l!'n to d son. 

~th kindest re~vrds . 

Yours , 

CJ 



DEPARTMENT OF PHYSfCS 

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

Dear Szilard: 

THE UNIVERSITY OF WISCONSIN 

MADISON 

July 16, 1940. 

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

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

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

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

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

Sincerely, 

G.Breit 



Memo Breit. /l..a Dec ember 17, 1940. 

that ;t7a;ture cross section of carbon is mt so It appears ~ r71 probable 

small that it is not an important factor for the purpose of this discussion. 
~ ~ capture 

There has always been ...a/ reason to believe th~t-. cross section of natural 

carbon which contains less than 1% C is less than o.ool for carbonatum. 
~ 13 

c being a]light element &£ an oea 8~8~8 aameer will hardly have a cross-
13 

section above O.o5 and its cross section may be considerably smaller. This 

forcast is to some extent supported by the fact that F has a cross-section 
19 

of 0.01 and n has a cross section of less than o.o1 ( Manley, Haworth and 
15 

Luebke.) We thus expect a) wqs almost certainly to have in natura carbon xa: 

an absorbtion cross section due to C of less than 0.0005 per carbonatum. 
12 13 

C having an even mass number and an even atomic number and the general expe 
by resnance 

experience shows that barring certain rare cases~ possibl~ such an 

element absorbes perhaps 100 times less than the odd eleme~s in its neighbour-

hood thus C if we expected to have a cross section of less than .0005 and 
12 

possibly much lower. Consequently we can coun t with practical certainty on 

having a capture cross section in pure carbon of less than .001~ Pure carbon 

is at presen only in small quantities and a~ a high price obtainable. Conse

quently we are~ faced with the practical problem of securing at a 
<iC1..._ 

reasnable price larger quantities of moderately pure carbon within acceptable 

delive~y time. This might lead to tkKx a compromise inasmuch as we might wish to 

carry out a large scale experiment with a graphite having an absorption above 

the possible geometrical arrangemen of ~anium in carbon have given 

particular attention to two different arragement~. The first arrangement is a 

1 ttice of uranium spheres embedded in carbon. This arrangement was chosen as 

the most efficient ~ from the point of view of keeping the fraction 

of the n eutrons which are absorbed by uranium at resonance as low as posm ble. 

The resonance absorption of urm ium has bfien tre~ed in the following way: 

~
~~ ~~r . , ru.. 

We distinguis energ ies say 1lelow 200 volts and resonam e neutrons of high# enett-
' d~- ~, 1/~~.r:--C-:1 (~~~ • ~~ 

s. Concerning the resonance neutronsJ we calcul~ e as if the uranium were ~ifu in 

a certain region s~ between 2 and 20 'VO 1 ts or betweej 2 ani 200 val ts ~ck 

for neutrons of t h is energy. Concerning the high energy resonane neu trans we 
,/-~ 

are not role to estimate the~ due to t h e abs orption of uranium in any 
¥,/,cl< 

,f the cases in which t h is ~y becomes important. Instead we ch ose to consider 

uch arrange~ nts in which the absorp t ion of high ~ energy resonane 
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neutrons is negligible. This is the case for arran~nts in which the ration of 

uranium to the effective amount of carbon is of the order of magnitude of 1:10 

byweight. ~ 
~cxm~.-err' 

is rat :i<> ~ne l~y eff ective amount of 

carbon we mean the an ount of carbon which is effective in producing resonan::: e 

neutrons rather than the total amount of carbon. This will be elaborated furtre r 

below. 

The arrangement in which smallspher~a:e embedded in graphite has both the ad

vantage of mking it ossible XkxX to use larger ratio of carbon to urmium 

and also to have a small fraction of the neutrons absorbed as low ebergy 

resonance neutrons. 

In the case of such a lettice one may use uranium spheres of a fixed 

and make a ratio of uranium to carbonate eff. as low as desired by using 

graphite of XkK a sufficiently low density. There is, however, in th~i case 

no reason to reduce this ratio below a value which can be obtained already 

using ordinary graphite of the density of 1.7 and even graphite of the density 

1.9 could be used if desired. If, however, a different arrangement is desired 

it may be advisable to use graphite of lower density. This second arrange~ nt 

which we have in mind com ists of long cylinders of xxaii uranium embedded 

in graphite and that in cross section one obtains a plain lettice af uranium 

rings and circles 



Memo Breit. Second draft December 17, 40. 

It appears practica l certain that chain reaction can be maintained in a 

system comp osed of a lattice of uraljlium s pheres which are embeddci irr;:;;::::;;ite. 
1 ~r ~/ capture 

f~~ere i; no evidenc~t prese~to ~ /th~carbon has an appreciable/cross-

section for thermal neutrons and that the absorbtion observed in graphite 

is due to carbon rather than to the impurities of theiPrtic~lar Wa~ 
{])~ ........ 

batch of graphite which was used fvr such experiments. On the other hand 

there is good reason to bel~ve that C will most ~o~have a capture 

cross section below 0.05 and pnikl<J~D ~Z;);;>~~:maller. "Whereas 
v--<. ~ ./1 -

C will most probably have a capture cross s~tion below ~x o.OQ96run 
12 ~ u:a/a•aeepfo tNt. C64Hi ,~<:;,.;..... ;rf+.W~.,.asec•;C:. ,.,....._ 
~baldly much smaller. 1-t,.i:$ thete!ore 1p~o-poJ1e'd ~ count on pure graphite 

"V ,_ ~ .v~_..c..--re:.. ..;, ;V_~ .. ~ ~ 
having a thermal neutron capture cross section below 0.001. There may be ~ 
~~~al difficulties in. obtai~·ng pure graphite and it is possjple that ast!e 

a ~ t- · 4 /rrl~ ..-r t. • ,._ - ~ 
result of XkK compromise ; we shal have to acce~ g aphite wJfch has a higher 

capture cross section. 

Two geometrical arrangements ha~ been considered in some detail: a lattice 

of uranium spheres anq long cylin~ers ofumanium embedded in graphite~ 
~ ~~ If ~'rA_ ~ ~ _,.( ~ 11- ~ t'~1!1f"· <-/' f! <~: ~~ 

The first of these arrangements is Vmust faVota1le~ the point of view 
'\ lboc;:. ~ ~..._ 

tbat the fraction of the neutrons which are absorbed by uranium at resonance 
~- ~ ~~~._ 4-

can be made very sma 1. The second of these arrangements is less favorable 

from this poim of view but has very great practical advantages and might 

therefore ultimately prevail. 

A third arrangement , namely that of ~ plane sheets of uranium em
f.'/ 

bedded in graphite so that ~graphite layer is sandwiched between two 

uranium layers will also be occasionally mentioned in order to illustrate 

certain points, but is not considered as a practical possibility. 
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If we have a le: b tice o~ranjmu. s:pll.e;v.ea or ~y1indr;ica3. bodies of uranium 

embedded in graphite 

c ~. ~ i1 . ~ 
If we havea spheres of 

we may write ~~ 

- _l___[_J-~- /1 - r;( 
.. l r-{/..t / {I 

cylinders the radius of which is small compared to the 

distance of two ... ·~eres of cylinders we ea:r:.t w:rrte· t.~ ~~ ~~ 
h-w- - z_ I {A_) o(_ 

r---' 
I For small radii of uranium spheres or cylinders will approach 1. In 

those cases in which we a re interested will be closer to 1 in the case 

of the ~heres than in the case of the cylinders. 
~ c...,.~ ';I< ~ 

Sincer varies)~l only 

slowly~/,..,.., a we obtain a reasonable estimate of the value of o("""' 

at which r. becomes the maximum by considering / 

differentiating ~ after (l( We thus obtain 

z_ I 

1- ~ 
.3 

~ = .. /)- ,; It ::: ·t.. I f /VI.., 

(. 

_b ~.e r"-

r~ 

y_ 
lf7T ~ 

.3 

'7·-·~' · ..... ,..:_.1 -=--· ---'--" 

;, 
-· ·- J1. 

, 
as constant~~~ 

/ 

1- tfrs- 
~ 

the following way: 

rJ '\, .. 
Q ~( 

,, 
r..v II 

' -
' 

(I 

; 1/vc-~ t - ~ 
L; ~ 1... -- ~ k, {R/Il) 

'f!:. ko / 1( /13 ) 

\.\~ -
I 

- 1-f . !<}. 
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It is perhaps of interest first of all to compare these three diff erent 

arrangements in case there is no carbon absorption to be considered. We 

find then for these three cases for the number of resonance neutrons captured 

by single sphere, cylinder, or plane embedded in an infinite amount of graphite 
for one fast neutron emitted by the s phere by one centimeter of the cylinder 
or one square centimeter of the plane the following expressions: 

._:... 
In these expressions u( stands for the number of resonance neutrons produced 
per cc and second in the graphite in the neighbourhood of the sphere , the 
eylinder, or the plane. 

Writing for these three cases 

For we write 

assuming as the initial energy of the neutrons and as the 

energy of the resonance neutrons 2o volts and using XkRm for the value 

of2.44 em we obtain 

Since will be rather larger than thevalue quoted which holds-- for ih ermal 
are 

neutrons the above values . for a rather conservative. If there were 

higher resonances to consider such low values of might be reckoned 

with, but using metal spheres of 3 em radius or cylinders of two em radius 

will hardly make it necessary to ±nwreKSRX decrease the value for on this 

account. 



(b) 

Memorandum Breit Decemb er 28, 1940 

Though 1 it tle is known abru t the higher resonance of 

uranium it should be possible to estimate the behavior of a system 
t'-6, ~ ""'- A ~ * composed of uranium and carbon. ..._ the uranium is used tae high 

..,.,""' ~ .~ .---.10 

density in the ~ of spheres or cylinders which have a radius 

of a few centimeters and ~ the ratio of uranium to carbon is of 

the order of magnitude of 1 to 10 by weight.~ then have a system 

in which it is fairly safe to assume that the higher resonance 

will no longer play an important role and we therefore can treat 

the resonance absorption by assuming that the uranium is black for 
~ ~ 

neutr~ in n nterval stretching from 1/5 of the resonance energy 

to the double of the resonance energy1 Corresponding to 15 
II J3 -: 

collisons in carbon or a range of 6.5cm in graphite of density of 
h ~ . 

l.?cc per 
~ ~ 

in particular 
~~~~ 
~a-c the 

This may be rather ~aseimistre value for the range 
rr ~ ' \ ~., ~--o 

if we assume that the resonance neutron density 

surface of the sphere or cylinder. 

If such small bodies of dense uranium are used (uranium 

metal has a density of about 20 gm per cc) a thermal neutron which 

passes through the uranium sphere or cylinder without being 

absorbed has little chance to pass through the same uranium body 

again. We would therefore not lose anything in this respect if 

instead of graphite of density 1.7 gms per cc we used graphite of 

a lower density. A lowering of the density of graphite would on 

the other hand have the advantage of reducing the resonance 

absorption of the uranium body in case of a lattice of spheres or 

cylinders. In the case of a lattice of spheres the resonance 

absorption may be already low enough but in the case of the 

cylinder a reduction of the resoftsfte~ density should perhaps be 

considered. The use of very low graphite density is naturally 

impractical because it would lead to rather large total amounts 

of graphite. 

The situation is rather different is uranium oxide is 

used both because uranium oxide has a lower density and because 

its scattering cross section per uranium atom is larger. If 



J 
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Memorandum Breit December 28, 1940 

In case of a very small capture cross section of carbon 

the optimum value of corresponds to a very large value of 

v. It is then no longer permissable to consider the production of 

resonance neutrons in the carbon as uniform and to treat f as 

constant in differentiating after • In the limit of no 

carbon absorption we should obviously have instead of No. 

-_..... I -f/1. 
As long as we can treat the resonance neutron production 

in graphite if uniform we may use expression No. J 
obtain: 

(a) In the case of spheres 

I ~ J t =- ~;;- ~ ~ 7J ~ (I+ ~ ) 
and for the ratio of volumes 

2 
(// 3 - ~ l3 (!"' ~) /t;~ R - /- f""' 7f1: !S 
for B = 6.5cm, R = 3cm, q :0.~ we have for instance 

(b) In case of cylinders we have 

z_;;te6 ~ g fu(~l'!__ 
B k;flt/&) 

and for the ratio of volumes we have 
l3 '"l ~ Vr I (R 1!1) 

and thus 

R~ ~ ~o (~~) 
a ~8 we have for instance~~= for B • 6 • 5 em, R • 2cm arrl q 
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Memorandum Breit December 28, 1940 

If we have lattice of uranium spheres or some other 

bodies of uranium embedded in graphite we may write in case of an 

inf~nitely extended system 

Ll/ - K I 
I' ~ I • 

We wish first to consider the case in which the production of 

resonance neutrons in carbon can be considered as approximately 

un iform. It is then useful to write 

I V..~~ I o!..; -tt;; '?"-

and accordingly ,x. .er ,# _ 
'!:·---·-·· II -IX} f' = ~ 1 ,_~.P('""'·, ' 

We are interested in the case in which the distance between the 

uranium spheres in the 

the sphere and in this 
.r: '~. 4,-.. cra-r- ~ 
'W-t. 4 ¢/.. ~ ~ 

will a 13l'roe:eh 3:. S~ftee 

lattice is large compared to the radius of 

case _ .f ~~t'C ~~: ?"/'~?.4-r- ·t<..--C: 
c.. :t r~l d k,., .... J "14 ,,. /' .. 
~ -L (; 1,-j, ~ ~/ 0( 

we- w~y GletePmiR~ ~he oalae o-r· 

for which q becomes the maximum by considering f as constant in 

differentiating q. ~thus obtain /~ 
o( ~ .;:= 1.:::::-.4 ~~" ~ z. I -== ., ?"'""=-- / 

2:,. Y .,..~, (/ -f~) ~ ~J l I 

The first of these t wo equations means tQat a91~ of neutrons 

which are not absorbed in the thermal region }- uranium~ ~sorbed 
by carbon. Accordingly, the other half musb be absorbed by uranium 

at resonance and we have 

J 
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Memorandum Breit December 29, 1940 

If the radius of the sphere is not large compared to the mean 

free path in graphite we are no longer justified in using the diffusion 

equations. It is however, easy to show that for a sphere is is black 

for ther.mal neutrons as well as black for resonance neutrons have the 

radius of which is small compared to the mean free path we also have 

2: ~ _jJ_ 
IS,_ / 

... h-v--
We mali: therefore also use~all spheres the formula 

£=../ A,.... _I~R~ 
. I~ ' 1</8 

4--s~ .• t--P 
Instead of ~ 1 7 from the diffusion equation we shall 

however~ uranium spheres of 2 to 3 ems radius calculat¥ Y 
by neglecting both the scattering of thermal neutrons by uranium and 

a~ o the fact that a thermal neutron whiCh passes through a uranium 

sphere will occasionally return to the ~here a~ter being scattered 

by carbon atoms. We thus introduce tVTo sen roes or error which will 
' 

to some extent balance each other ~ calculat-;,~ 

simply as ~probability that a thermal neutron which reaches the 

surface of the uranium sphere will be absorbed within the sphere 

rather than pa,ss through it: f in * the first approximation Y 
rationof the volume of the sphere 

would be proportionate to the 

to its projection 711< "-
..... ~... ~ ~ 4<1<t«'">e~ a 4 

IB tliio ae~m;-m•t.ian '" • 

aW,../ 

I 

-
I (--I) -~ 

t- 1 
2 

\ 

I "' 
,.. ..... 

~~ 
_L. (..A.•·· 



l,IJ:emorandum Breit of December 29th continued .January 5, 1941 

By carbon atoms we thus introduce two sources of error which will to 

some extent balance each other, in calculating simply as the 

probability that a thermal neutron which reaches the surface of the 

uranium sphere will be absorbed within the s phere rather than pass 

through it. We thus find 

From this we find fo r If . --... which corresponds to uranium density of 

18 gm per cc and leads to value of 'l1=1J -d·Yl ~~v 
and accordingly - 1'7~ 0/ 

to an isotropic 

-if !(="' 1 ::: ~: (; 1-~Jzi / 
!l- -6 (} <. ,.,. s 

For very small spheres or cylinders exposed 

neutron radiation the number of neutrons absorbed is proportionate to the 

volume. Since the ratio of volume tosarface is 3/2 times lar~er for a 

sphere than for an infinitely long cylinder of equal radiu~ the value of 

'-( for a cylinder will be by the factor 3/2 times larger than the 

value of 1 for a sphere of equa 

f~ 
'< !?; / - ..y 

'2.. 

For spheres and cylinders of finite radius we have 

7 ? 

for a uranium cylinder of 2 
em 

radius we.. ha:ve '111< e. 

3.. X D-'-t7 =' ., 
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Memorandum Breit of December 29 co~ inued .January 5, 1941 

For a black cylinder we have 

~ 
I & ,3 (I~ and using the values of :::- - c. 
3o ~ -

/(.(4 
/) -· 

2 - __L-
~~ ) --: tJ. r;,? - 3,J'.: I 

:'t 

) _j_'" / we obtain / 

,.~ i3 . 3d' 

For a cylinder which is not black which has a small radius of the order 

of 2 

with r 

I 

Ji,lx.J 
kc(K 

J 



LAT'XICE ...J: URANIUU SPHER.!.S 

we have now an infini tcly lo.rgc n . bcr of uxa.nium sphe.r cs forming a 

embedded in an infinite mass of co.r on and wart to calculate the ratjo 

of the of therm 1 neutrons und resonance neutrons absorbed by the ura

we shall again assume for the time being tbo.t ever~where ir/ tbe 

carbon the Q of neutrons enter the resonance r egion and the ther-

mal region second. ~ 
of uranium the thermal neutron density in the g;aphite is 

If a lattice of uranium spheres is embedded in the 

carbon, the average density J in t he carbon is r auced by some 

factor rJ.. • 

- f o 
Since 

ate to the average neutron 

s captured per sec d by carbon is proportion

and s ince i the absence of uranium all 

the neutrons produced are captured 

which is captured by carbon in the 

by o( • Correspondingly, t he 

by the uranium lattice is c;ive~l 

· In order to determine the 

second by one 

ing: a single uranium s 

the i r ct ion of the neut rons 

e of the uranium lattice is given 

the neutrons vrhich are absorbed 

neutrons~~bsorbed per 

lattice, \ the follow-

embedded in not appreci-

ably affect the therm neutron density at distances compared 

to R. Equation No 5 shows that even for a "black" urtlll.i sphere at a dis-

tance of 2 R f 

of 1(2 f o • 

m the center of the sphere Jf 
For this reason, the uranium spheres v;i thin the 

each oth with respect to their thermal neutron absorption only 

the p esenc e of these spheres in the carbon determines the average 

affect 

far as 

Further, since the distance L between neibhboring uranium spheres within 

the lattice will be large compared to B, the range of the resonance neutrons 
-,~ 

1n carbon, we have for c1 • the number of resonance neut rons absorbed 

by a uranium sphere within the lattice 

(21) J ~--= J ~ 
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NAVAL ORDNANCE LABORATORY 
NAVY YARD , WASHINGTON, D.C. 

Professor Leo Szilard 
Department of Physics 
Columbia University 
New York City 

Dear Szilard: 

December 29, 1940 

I am very glad that you are willing to participa.te in the 

conference. The plan is to have it Monday, January 6th, from 

9:30 to 5 P.M. at the Carnegie Institution Building at 16th and 

P Sts. ,N.\v. , \vashington, D.C. I should suggest coming to ~lash-

ington on an afternoon train on Sunday , January 5th and stop-

ping overnight at the Ma.yflo' er Hotel ,..,here rooms will be re-

served for this purpose. Another possibility is to use a night 

train and a sleeper. 

If this arrangement does not suit you, plea.se let me know 

by wire at once. 

Sincerely yours, 

G. Breit 



'"' 
f 

CORREC~IOJl 

The hotel mentioned in ~ letter of December 29th should 

have been WARDMA.N PARK instead of 'Mayflower 

G. Breit 



Professor o. Breit 
Naval Ordnance Laboratory 
.Navy Yard 
W shington, D. c. 
Dear Bre1t1 

420 West ll6tb Street 
.New York, N • Y • 

December :.50, 1940 

any thar~s for your letter of December 29 , 
After haVing talked tne matter over with Fermi, I sent 
you today the followtng telegramt 

"F€rm1 and I auld nrefer meeting 
January 9 to 12, that i s , Thurwday., Frida,y, 
Satur u~.y or Sunday o next ""!eel\: if con
venient to you" 

One of the reasons why we would prefer to 'Ueet 
on one of the dates indicated, rather than on January 6, 
is the follorlng: Fermi ha s to be in New York on Tuesday 
and we want to make use of the opportunity and go through 
some other business whUe we are in w~.shin§,ton, either the 
day preceding the meeting or the day follo 1"'1ng the meeting . 
We also feel that it would be a gooJ thing to reach a 
concensus of opinion on a number f questions during the 
projecte:i r!leeting, and this i,s an additional reason for 
choosing a date which would make it possible to continue 
the conversations if necessary, at least with some of 
those who attended the conference, for another day or two . 
However, if you should have some very compellin~ reasons 
for reta-ining the date of January 61 I suppose matters 
could be arranged so as to mt:l1:.e it possible to meet on 
that date . 

I hope, t~lOugh., that the proposed change of 
date will not cause you inconvenience. 

Since!'ely yours, 

(Leo Szilard) 



T E L E PHON E 

UN IV ER S ITY 4 · 2700 
OPP OS ITE 

COLUMBIA UNIVERSITY 

U N D ER K NOTT MAN AGEMENT 

420 WEST I 16TH STREET, 

Profes s or G. Breit 
~ aval Ordinance Labora tory 
Navy Yard 
'VJa ehington, D. c. 

Dear Breit; 

NEW YORK N.Y . 

J anuary 2, 1941 

.After we talked over the telephone I 
sent you a telegram to let you know that J nuary 
13th would be convenient to ue. I am writing 
this letter in order to confirm that mes sa e. 

ermi has to be ba ck in ew York on the 
14th so the possibility of' a two day conference 
which we have tentatively discussed does not arise . 

I intend to et to i aShington Sunday 
afternoon (.Janua ry 12), and if you should hap en 
to be free in the afternoon or evening it • vuld be 
ntee to see you unofficially. 

Sorry that you had to go to the tr uble 
to telephone. The next time I shall send you a 
more complete 1 ist of the de-.ys on which we are free 
so that you can pick a suitable day .. 

Sincerely yours , 

Leo Szilard 



J 

' 

Professor Leo Szilard 
Department of Physics 
Columbia University 
New York City 

Dear Szilard: 

NAVAL ORDNANCE LABORATORY 
NAVY YARD, \'TASHHIGTON , D.C. 

January 5, 1941 

Many thanks for your letter . I am glad that it turned out 
to be possible to arrange a date for the conference which is at 
least apuroximate l y satisfactory to all concerned. I am ~rry not 
to have realized that the suggestion for Thursday was more than 
just a preference. ne of the men attending the conference had 
an enge..gement for Thursday, Friday and Staurday of the coming 
week. The dates were a lso inconvenient for me. 

I ha.ve an engagement for most of the day for Sunday, Jan
uary 12th with Wigner and Teller. It would be nice if we could all 
have dinner together Sunday night. We live at 49 Ey~ St . ,N.\v, , <.. 
Apartment 502 and Wigner and Teller will be a t our apartment . The 
place is very close to Union Station. I should suggest that you 
come here rather than try to meet at the \vardman because a t the 
11ard.man the group will be increased t o· a l arger number. Our home 
telephone is REpublic 3169 . If you wish to talk privately, \ligner 
and Tel er would doubt less excuse us either for dinner or right 
after it. I will have to report at the avy Yard before 8:00 
A. .. onday ·morning before the conference and will ha.ve to be in 
bed by 10:30. 

With bes·t wishe s and regards to Fermi, 

Sincere y yours, 

G. :Breit 



\ 

\ 

.January r~ , 19"1 

Professor G. Breit 
Washington, D. c. 
Dear Breit: 

I was very glad to hear that you intend 
to come here on Monday next. I believe it is 
perfectly convenient to all those concerned. 

It so happens that Monday is t he one day 
in the ~-eek which D. P • .tni tchell snends in New 
York, and , therefore, part of t he time is 
usually spent in conferences concerning pur
chases1 desired., ap'"'ropr·iations and some such 
matter·s. These are aui te ir:,portant thj ngs for 
us just now and nerhans you too would find some 
of the questions which are arising quite interest
ing . It would be desirab~e, however , to arrange 
matters so that you should be free to stay over 
on Tuesd.ay and possibly wednesday , in case y u 
should '"ish to continue any discussions V~~bich 
may be started on Monday. Perhaps e coJld 
get Wigner to come up from Princeton on Tuesday 
or Wednesday, if this seems desirable . 

With kind regards, 

Yours 

L. Szilard 

LZ/eh 



U. 5. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 
ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS 

IN YOUR REPL.Y 

REFER TO FILE 

Roo'D 117 , ::;.,st B1 ilding 

rofPsso~ L. S?i ~rd 
.Je~, -rtne"'t ;,: ~'::;ics 

,...o u.:rbi." Uni·.rer .:;i ty 
i y 

I :i.-=tve Sh'l\" 

you th"t an order for t">le c;r" ,hi te fo tbe inte-rned ' 9te e:roeriment has been 

Dean Pegr"l.m is COYl.Vers··nt rit11 the sit•,'> ion. 

It is a good. -::>lan to ,.,rite to ,;e ."l.bOl·. t the ur!">niu:rr 'il'"'t e.,..s only in 

a co-nfio.enti., e'1ve O"'Je SP" eri and enc osed · '1 an ort:' .. inar~r enve o·'"le . Thi s 

is es"')ecie. ~r a!J. ris~ble ?t the Bnre:::>u becP•:tse occ;si~na y y nl" i may be 

~uened by mistake by a mci cler~. 

I am £orry to e.,rn th[lt you h<1ve not b~>en wel ann I ho"')e that you 

a.re rec0vering rapidly. ~/hen ·rou are in ',la::; 11ingto·" , 'Jl"'"Se loor me up . 

~{ odley 1720 
:Jxt~>nsi n 282 

E. S. ~~ 

+: , .. ~ oi 

. ..J.-. ~ tJtn_ J1NU4-
~em, 1' t,U).) d.~ 

to ~'{~ Wl. WL~d~. 

'S ·ncere y ;yours , 

~ ~ 
G. Bre't 

1t ~0/YYlL NLUv~ 

ONld I. ~~to 

(' 
~ IYr"2L 
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U. 5. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

ADDRESS REPLY TO 

NATIONAL. BUREAU OF STANDARDS 

WASHINGTON 

GB:DEK July 16, 1941 

Professor L. Szilard, 
Department of Physics, 
Columbia University, 
New York, N. Y. 

Dear Szilard: 

The provisional plan is to have a meeting of the 
Subcommittee on Theoretical Aspects on August 8th and 
9th. I am very anxious to hear you talk about your 
paper and I should like to devote the afternoon of the 
first day to its presentation and discussion. 

I am asking Fermi to give a general introduction 

D 

on the morning of the first day and to continue his talk 
on the morning of the second day. I hope that the two of 
you can arrange to avoid too much overlapping. A moderate 
amount of overlapping vrill do no harm of course and will 
be useful. There will perhaps be other talks as well 
and there will be a business session on the afternoon of 
the second day . 

I mentioned to Dr. 3riggs that you are preparing a 
stencil of your paper. He sees no objection to the 
arrangement we discussed . On mentioning to him that you 
could turn the stencil in to him he did not feel like 
asking you to do so. I think, however, that it would be 
a good idea to send the stencil to him because the ulti
mate responsibility for the handling of confidential 
matter rests on him. Your paper will be circulated in 
the group and since it will be mimeographed others may 
wish to mimeograph their papers as well. The temptation 
of running off a dozen or so of extra copies and distri
buting them among friends will te too large for the 
average physicist and on purely statistical grounds you 
could be sure of a large numoer of leaks. I am very 
anxious, therefore, to have a general policy against 
mimeographing unless the stencil is used_ only at the 
Bureau of Standards. A special marking system can then 
be devised also to identify official copies and make 
the production of unauthorized copies detectable. I feel 



that in your case , on account of your special connection 
with the work, an exception could be made regarding 
the place where the mimeographing is done but it is pro
bably better not to have such an exception in order to 
have a general policy . 

Sincerely yours, 

~~~~ 
Gregory Breit. 



Dr. Gregory reit 
N~tional Bur au of St nd&r s 

· shi <Tton, D. C. 

Dear Breita 

July 22, 1941 

ny 
you ill let m 
February 1 40 , 

v il ble . 

s for your kin l~tt r of July 1 • If 
k~o how many co· ie yo w nt of y p per of 

I shall nd t e to you as soon · t4 ~Y re 

T.is apr contains s entiall· c lcul tion ad 
in Jul 1939 and no nuclear v l e obt in , fter e started 
me surements f c rbon are inclu ed ·n the a er. If you 
think that 'c shou.l do:>t t_ .. e i stori cal Jl'esent tion an' 
give a general icture f ho ur i c eas graduall~ dev l oped, 
t 1en I shall be very gl.?d to tal a out. this aper on t e 
afternoon of Au ust a. here •;ould be littl oint in doing 
so , hov:ever, if t e resent st te f tne theory .. re di cussed 
on t1e ornir. of August a. I un erstand from e 1 ti. t he 
intends to reoort in the o.rnin.g of A ust 8 on va.rious 

e surements w1ich were made t Columbi~ on carbon anu urnnium, 
and accordingly it eems t t t re . 11 be 10 overlapo1ng . 

I am wondering so ewh t whether the e rly art of 
t::'epte ber ould not really e better ti e for th s eeting 
th the early art of AugUst, since .. any of t. e pro osed 
participants of the neeting ay h.v, larmed short vacation 
for t1e e~rly rt of Jugust . ITo ever , you may 1 v· o e 
i portant reason. for havin_ tne eeting earlier of hicn I 
a not a are . 

With kind reg rds , 

Your incer ly 1 

~~. 
LS: H (Leo Szilard) 

cc: Professor Pegram 
Professor Fermi 



U.S. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

ADDRESS REP!.. Y TO 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 

GB:KSV July 28, 1941. 

Dr. L. Szilard, 
Department of Physics, 
Columbia University, 
New York, N. Y. 

Dear Szilard: 

D 

I am very happy that you are willing to give a 
report on your paper. The plan of arranging the subject 
matter which you and Fermi have worked out seems to me 
to be a very good one. 

The time of the meeting is still uncertain. Some 
wished to have the meeting immediately, and some want 
it later. I would advise having the talk ready by 
August 8. 

I have written to Dean Pegram asking his opinion 
regarding what should be done with the stencil. 

Sincerely yours, 

Gregory Breit. 



Dr. Gregory Breit 
Nation .1 Bureau of ~t en .anle 
as in.f"ton, r • c. 

July 301 1941 

I have tlOW .. photostat co y a· e of the aper 
Whi c: was sent to the P:a.Y.IJ!C 1L 1 :il.Jt.~' o:n F.e-bruar}' 14, .1940, 
and t'f1l enclosin,· it tor ycn.lJ" ersonal us~.. 'Ihia photostat 
i.~ a -,o i:ttve 1'. ade f'rO· the negative wh1. ~ .. (!1'C mad from· 
th- manuscr ,,t be.for · t '"iS sent~ You wil l f'i1;1d two 
pa&e narked "~1 tt . ~be ont:' whic ;i · ~.arked 21 reol n was 
wri,tten to reyl13cce the original .at" 21 atter t he :-tanu.scriot 
ws sen off, Slld t his ..~.a 1-cement oag b.a;r~ t ~e ostmark 
ot February ~1, 1940 " The a e hold tor t ~ su:n..>nary • 

.. leaaa note that I . sEmding you thi& ·1boto tat 
copy for your ')erso.na.l u e only . It ta·Cf'11~ to .. e des1rable 
that you should Ye such n original doeummt tat your 
disposal 

At the re uest of Tate I have ~.ttemnteu t o s~1orten 
this "., ,~er ana. the mi·meogra_ hed co 1 ~$ 1Rtti cb I «1'"1 going to 
send ou re: r ent suo., a l!hlorte.."'led ve.,.sion . Ot erWi se 
there is no cl an&e e1 ther in the cont-en.t or in the emnh sis, 
as you Will a e if you comp2re it wit the original . The 
some b.'it lon"; introdUctiot, will be d:rop:JE.~d at the suggestion 
of Tate . On th~ otru~r b.SlJ.a , ! a enl<ious to i.pclude a rather 
tull state e11;t or t he b cl<:g:round ot t l.e pap r , 1 . • a. tqll 
di cussi<'>n of al.l unpubli ... dl&d infonn.-.tion 1'1'h1ch s (l).V- ilable 
at tbe time the paper as 1 tten, .so · t 1at if credit. bould 
be due to ot ers t he reader should > · in t he pos1 tion to 
p ss judgmelt on this oi~t ror him elf. 

l a~ qui e anx!uus that no version of t he paper 
should be .e1roula.ted whtcl'l doe hOt ha.v att ehed to it a 
tu11 statement or t tl. ·, backgroun • It · ee:"Js to me that 
since t~e normal chann,e s of :>ub~ication. a.re blocked, we 



.... 

Dr . Gregory Breit, a ·e 2 July o, 1941 

shoul d be even ore careful th ordinarily to give 
credit for l U.tlpulllished s t atements hich i11ht 
ossibly ve contributed to or acceler te the 

develo m.ent of our o .n ide s . 

Your sincerely, 

LSrH (Leo Szilard) 

cc: 1 - Pegram 
1 - Fermi 
1 - Szilard 
2 - Mitchell 



Dr. Gregory Breit 
Nationa~ Bureau of Standards 
, s ngton, • c .. 

Dear Breit : 

July 30 , 1941 

I have now a photo stat copy made of the pa er 
which was sent to the PHYSIC.I'tL HEVIE"' on }l"~eb:ruary 14, 1940 , · 
and am enclosing it for your ersonal use. This photostat 
is a positive made from ~he negative which a s ade from 
the manuscript before it was ent , You 11 fino two 
pages m rked • 21 " . The one which is mar ed "'21 repl as 
written to replace the original oag 21 after the manuscript 
wa sent off and thi re l &cement age bear the ostmark 
of February 1, 1940 . The same holds for the summary. 

Please note that I sending you this ohotostat . 
copy for your ::>ersonal use ot'lly. It seems to me desirabl·e 
that you should have such an original document at yQur 
disposal . 

At the request of Tate I have att~pted to shorten 
this • a er and the mimeographed copies . which I a~n going to 
send you r resent suc!l a s:1ortened version . Otherwise 
there is no c.ange either i tne content or in the emphasis, 
as you Will see if you com. ~.re it with t e origin l11 The 
somewhat lo ... 1.~ introduction \\'ill be drop';>ed at the suggestion 
of Tat<?, On the other hand, I am anxious to include a rathe r 
full statement of the background of the paper, 1, e . a full 
discussion o! all unpublished information which was available 
at the time t he paper was written, so that if credit should 
be due to others t he reader should be in the osition to 
pass judgment on this oint ror him 'elt. 

I a~ quite anxious th t no version of t he paper 
should be circulated which does not have att ched to it a 
full statement of the background. It see_s to me that 
since the normal channels of publication are blocked, we 

• 



r 

July ·, 1 1941 

ould be even mo~e c reful th ort1n rily to give 
credit for u lished et teat .11 t; 'i.llich . 1ght 
o sibly h: contributed to or .v.co erate tJ e 
~ev lo·Jm O'' _ o .1 i • 

Ioul· sines.. ly, 

L0rH (Leo ~zilard) 

ccs 1 - Pegram 
1 - Fermi 
1 - Szilar d 
2 - Mitchell , 

. . 
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U.S. DEPARTMENT OF COMMERCE 

ADDRESS REP!... Y TO 

NATIONAL BUREAU OF STANDARDS 

G dtSV 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 

Au t 2, lSKl . 

on aooount ot UDtoreaeen delaJa oonne t 4 wi 
reo• an1aation i a proved a4viaable to poatpone 

IN YOUR REPLY 

REFER TO FILE 

D 

the eet1ng ot the u o 1ttee on Theoretical Aap o a 
bJ on• w k u t h 9 to u at 15th aDd 
16th. 

General 1natruct1ona haYe b n 1a uod • to 
arran • tor atte ano• onlJ by thoae who ·have aat1at1ed 
ott1o1al clearance r quiremen'•· Thia 1• part ot tbe 
reaaon tor the 4el•7• 

So e aha ea 1n pera mel ot the uboo 1ttee ha~ 
been de 1n oonneot1o with t e preaent reorganisation. 
The preaent letter 1•, therefore, not a dettn1te noti • 
t the eet1ns 4 ot 1ta a tendan e . 

A not1oe ot the eet1n will b aent out at a later 
tim • 

C plea t a 
Jleaara. Conc:l.on, 

igner, e , 
ckart, F i, a1lard, T ller, beeler, 

egr , ll1aon, Sm.7th1 and Lawrenoe. 



GB& 

· · · • . . Western union . • • • Po taJ. 

........ Navy Dept .• •••••• War Dept. 

....... Radio Ooro. of Ameri 

.. . --

·. 

JIA!IO BUREAU OJ' S'l' AHDARD 

. . d Admin istratioff., 
Ja~oao~ operanon an dm'tW 1941 

N QtionQl Bureau of Stan , 

Gregorr Breit. 



U.S. DEPARTMENT OF COMMERCE 

•NATIONAL BUREAU OF STANDARDS 

WASHINGTON 

ADDRESS R EPLY TO 

NATIONAL BUREAU OF STANDARDS 

I N YOUR REPL Y 

REFER TO FILE 

GB:DEK August 19, 1941 

Messrs. s. K. Allison, E. U. Condon, G. B. Pegram, 
H. C. Urey, J. W1 Beams, C. Eckart, J. A. Wheeler, 
H. D. Smyth, L. fS zilard. 

D 

The conference on theoretical aspects will begin 

at 9:30 o'clock Friday morning, Room 300 South 

Building. 

Gregory Breit. 



U.S. DEPARTMENT OF COMMERCE 

NATIONAL BU~EAU OF STANDARDS 

WASHINGTON 
ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS 

IN YOUR REPLY 

REFER TO FILE 

GB:DEK August 20, 1941 

Dr . L. Szilard, 
Department of Physics, 
Columbia University, 
New York, N. Y. 

Dear Szilard: 

I wish to acknowledge receipt of a copy of your 

report to Dr. Briggs enclosed with your letter of 

August 19th. 

Sincerely yours, 

~~ 
Gregory Breit. 

D 



Protesaor G. Breit 
National Bureau of Standards 
~ ashington, D. c. 
Dear Breit: 

Octocbezo 4 1 :l94l 

Fnolo sed I am s~ding you t ~ copies or 

memorandum which I have submitted to Prot~ssor G. B. 

Pegrant . It Will give you inform t1on or- the plans which 

I am pursuing in ellnneeti.on . with the ~ranium on de 

purification. I shall pl~obabzy be in Port llope some time 

n xt week, and after that I shall know better just how 

gr at the technical difficulties re Which will have to 

be o ercome if a fluoride preoipi t tion 1 to b~ earri d 

out on an industrial ·o:~ale. 

Yours sincerely 1 

(Leo S zUard) 

LStMEB 

Ene~osur 
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, 

n riting the u a 1 . sum ~d th<t cle ant 

4 1 long lifeti e. t i ed on t. ub-

li he a. t tement th· t t is element " 1 h 

ctivity. Abelson and nc. 11 n r o te ~ 1940) 

t t if' 94. is an 1 itter its if t1• .il ex ce one 

Jlillion years. 

After riting the emorandu or e t ~b.r ~6th I le rned 

th t, ccording to s me un ublish d o·rk of egre .1 re. borg, · nd 

contrary to belson n !-c 41llan's ublic tion, th rei an ob

serv bl emission of al h~ r y~ fro. • ~9-94, nd that th half life-

. tim of ttu"' el ent is abOut ,uoo ye·r .• If t ir.; is correct, 

the ch ce of finding element ~u9-94 in itchtlen e is con ider bly 

msJ.l r t an it •oul . J ear f 1 y J.llv:r'andun of l)e)tember .6, 1941. 

In the light of this additional info t1on th .n .... orandum of 

e tember 26th a ears to be rather isl~ ding in it e pha ts . 

~ ther a se rch for longer lived tr nsuranic elements houla be 

undertaken t t ll. s t1 is a rue ti n ot rather iff'er nt 
\ . 

ch racter . 

(Leo Szll rd ) 

October 171 1941 



NATIONAL BUREAU OF STANDARDS 

ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS · 

WASHINGTON 

GB:KSV . December 2, 1941. 

Dr. L. Szilard, 
Department of Physics, 
Columbia University, 
Ne w York, N. Y. 

Dear Szilard: 

In your letter of December 11 you suggest that 
I date your report A-55. According to the Physical 
Review records, your paper has been submitted on 
February 16, 1940, wh ich corresponds to your date 
of February 14, 1940, if account is taken of the 
time it takes for a manuscript to reach Minneapolis 
from New York. Report A-55 does not appear to be 
identical with the manuscript submitted to the 
Physical Review. The summary in A-55 is longer and 
speaks of 30 tons of uranium instead of 10 tons in 
the Phys. Rev. paper. Also p.21 of A-55 does not 
correspond to the analogous page in the Phys. Rev. 
manuscript. · 

In view of these differences I wonder whether 
it would be satisfactory to you if I were to send 
out the following statement to be attached to the 
report: 

IN YOUR REPLY 

REFER TO FILE 

D 

"Report A-55 is substantially the 
same and in most parts identical with a 
paper submitted for publication in the 
Physical Review on F'ebruary 16, 1940, aD& ~el_ 1\/\)"QJ;) 

generoualy withheld from publication at 
the request of the author in the interests 
of national defense." 

Sincerely yours, 

~~ 
Gregory Breit. 

· · · ··~·~, .f ~y. 

fhia doeumGnt eontains 1nff.> "~fe;ct ' 
nati.onal defen e of the rr • _ tatee wi ~~h ~ 

g o f tbe Espio .c • U.S.C. 50: ~ tO , ' 

tran ~ or tke revelation of it oonte an 
..,..... .......... r to an. unauthorized person is prohibited by 1 "• 



Dr. Grego~y Breit 
National Bureau of Standards 
Washington, D. C. 

Dear Breit : 

December ;« 1941 

any thanks for you:r letter of December 2. 
I am sorry to tat<:e your t:i.me wit:h this correspondence. 
Do you think it -ould be possible to make the statement 
which you propose to attach to_ the report more precise, 
for instance by saying the following= 

fiReport A-55 is , with the exception ot the 
summary and page 21 1 a copy Qf a paper 
submitted for publication in the PIITSICAL 
REVIEW on February 161 1940. The paper 
has been withheld from publ1cat1on a.t the 
request of the author in the interests of 
national defense." 

If you should find it convenient to do so, 
you might atta.oh to this statement a copy of the 
original summary and a copy o~ the original page 21 1 
but I pe):'sonally have no opinion as t o whether this 1# 
desirable or not. 

Many thanks again . 

Sinc~rely your$ 1 

Leo Szilard 



CONFIDENTIAL 
c 0 p y 

U.S. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 

GB:KSV July 16, 1941. 

Professor H. c. Urey, 
Department of Chemistry, 
Columbia University, 
New York, N. Y. 

Dear Harold: 

I was much interested to receive your letter of 

IN YOUR REPLY 

REFER TO FILE 

D 

July 11 regarding the operation of the Reference Com
mittee. The Subcommittee on Theoretical Aspects can be 
made use of to meet the points brought out by Wigner and 
seconded by Condon. Dr. Briggs tells me that during the 
next year the restrictions need not be quite so severe 
on account of a difference in the source of funds. The 
Subcommittee on Theoretical Aspects includes at present 
Messrs. Condon, Eckart, Fermi, Sz~lard, Teller, Wheeler, 
and Wigner. Messrs. Smyth and Turner are being invited 
to join the group in the immediate future. Also Messrs. 
Goldhaber and Placzek may be called on to attend meetings 
as "special advisers". 

Dr. Briggs authorized me to invite any member of 
the Uranium Committee to the meetings of the Subcommitteeo 
It is, therefore, planned to have notices of the Sub
committee meetings sent to Messrs. Beams, Pegram, and 
Urey, and it is hoped that they will attend the meet
ings. 

It is planned to circulate among members of the 
Subcommittee some confidential reports as well as 
papers that have been withheld from publications. 

It is recommended that the process of multiplying 
(reproducing) manuscript copies be centralized at the 
Bureau of Standards. This is very desirable because 
Dr. Briggs, as Chairman of the Uranium Committee, has 
the ultimate responsibility for the observance of secrecy 
regulations for this work. It would hardly be fair to 
ask him to be responsible for details of handling con
fidential material in bulk in a dozen places throughout 
the country. 



-2-

There will be no trouble in multiplying copies of 
non-mathematical manuscripts. For mathematical manu
scripts it is suggested that one of the following 
procedures be followed. 

(a) Supply your report in duplicate& Original 
carbon. Have the carbon copy made on a good grade of 
thin paper. The more trans~arent and uniform the thin 
paper the better will be the results. Have the thin 
paper backed by a sheet of black typewriter carbon 
paper so as to have a black impression of type on 
both sides of the thin paper. 

Fill in the formulas in the carbon copy with soft 
black pencil preferably backing the copy with carbon 
paper so as to have a black impression of the mathe
matical symbols on the face and on the back of the 
copy. 

The carbon copy so prepared can be readily reproduced 
by a kind of blueprinting process. Blue impressions can
not be reproduced by this process.· Black or green ink 
will reproduce satisfactorily but blue ink will not show. 

(b) Have the original manuscript (heavy paper) in 
shape for photostating. Black ink is preferred to blue 
ink. Blue ink requires the use of a blue filter. 

Process (a) gives somewhat less bulky results than 
process (b) and is, therefore, recommended. 

It is intended to have the first meeting of the 
Subcommittee at the National Bureau of Standards in 
Washington on August 8th and 9th. Arrangements for a 
program of talks are being made. Time will be allowed 
for discussion of ways in which the Subcommittee can 
be useful in the general program. The present plan is 
to have one or two-day meetings at intervals of about 
6 weeks. I should appreciate greatly receiving any 
ideas or suggestions regarding the conduct of the meet
ings either by letter or verbally during the conference. 

Sincerely yours, 

Copies to: Gregory Breit. 
Messrs. Condon, Eckart, Fermi, Teller, Wheeler, Wigner, Beams, 
Pegram, Allison, Smyth, Turner, Lawrence, and Briggs. 



SLOANE PHYSICS LABORATORY 
YALE UNIVERSITY 

NEW HAVEN n, CONNECTICUT 
2014 Yale Station 

Professor Leo Szilard 
Memorial Center of Cancer & Allied Diseases 
444 East 68th Street 
New York, New York 

Dear Szilard: 

April 7, 1960 

It is with great pleasure that I have learned through the 
New York Times that the Atoms for Peace Award will be made to you. 
Allow me to express my sincere good wishes and heartiest con
gratulations in this connection. 

I do hope that you will recover from your present illness 
rapidly. 

With best wishes, 
Sincerely yours, 

d)<_ ~4 
gb:y Gregory Breit 



Sloane Laboratory 

217 Prospect Street 

Ne~I;Iaven II, Connecticut 
2014 Yale St ation 

~ ' ~ 
.--------;HYSICS DEPARTMENT 

YALE UNNERSITY 

Dr. Leo Szilard 
Hotel dupont Plaza 
1500 New Hampshire Avenue, N.W. 
Washington 6, D.c. 

Dear Szi lard: 

May 19, 1961 

I was glad to receive your memorandum of May 10 with the enclosed 
copy of the petition to the President of the United States and the en
closed material. It is especially nice to learn that you are well enough 
to be so active and I sincerely hope that your health will continue to 
improve. As to the petition, I do not feel myself to be competent to ex
press an opinion on t he actions of the President especially because t he 
executive branch of the Government may have information with which I am 
unfamiliar and which it may be harmful to divulge. 

At all events it will be surprising if the USSR are not planning 
to use Cuba as a military base. To what ext ent ac t ion should be con
tingent on agreements with the United Nations should depend, I believe, on 
the degree to which t he situation can be classified as an emergency and the 
political complications in the meetings of the United Nations. It is con
ceivable that tying the hands of the Administrati on may have disasterous 
consequences because our opponents interpret their obligations to the United 
Nations in a very loose manner. In view of all of t his I do not find it 
possible to sign the petiti on. 

With best wishes, 

Sincerely, 

.£~c~-&V~ ~ 
Gregory Breit 

gb:y 
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