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renin ur_o & of the ex eri nt · l nd theor 1e 

.or' n1ch I c,:r:riecl uut in the 1 . st three mo tbs 1n call borntton 

·ith l , a rsl 11 l1nd Zinn as to ot roln the c"> tribntlon 

of the r~ st fis ion n tron to ch: i re·ct1on~ • ~ e know w 

efficient r st fission n utroos ·r in producing furt er t1 fts1on 

n utrons , an it we know ho r ·. S.dly thes f1 •sion n -utron re 

slo: do n by ur nium, ;\ an wer t 1m~rtant r ue tlon • 

a) ~ t 1 the e ntrlbutia h , t t !iD91on n trons to h 

in r etion in a l r:~.ttice t tr"';nium. o h"res whic . r 1mb 

1 ) grl< hit d lOW much 1 prov . ent ern ,. x:peot on ccount ot 

this ffect when e go o"ar tro · ur ham ox1d to ur ··niu 

b) It w1 sh to con ;:>truot a bo b u ing a e rt .... 1n qu nt1 ty ot 

el ent 84 (or ur -: 1u 235) in the fo of ~ phere , by h· t 

f &etor c n we r uce t · ount recu r d r t t ase pr !ous el ent 

by surrounding th1 e )bOr-e with a shell ot' o · ln ry ur n1u t l 

due to th tis ion cau ed by f1s~1on neutrons in tb ur~ 1um h llf 

In experim ta wbicb I c ~rr1od out in ooll~bornt1on 

th Dr. J. M~ rshall.t Jr. 1 e succ ed1 s rvtn~ tb f1ss1 n 

c used by f1ss1on neutron~ d the prel1m1n ry d te . 1nat1 n t 

eff1c1 ¢1 of tbi p:-oeese gives for t e aroduet ot tho n 

t1sa1on noutron the value of about 1.3 x lo•24 ~·. The x 
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A rou , t . ' 1<:· • ' 

• !1 . i~t rP · tr n 1 t. r 

• . unttn~ p to 10 i) .. rc t it •1 n · 

tor tbe .. rticu ~r r t1 n f ur ·ul m to c roon nto 

t . · ~ eri.;. ant a a tlt.t1t1 , 1e .... tor f .c·tor o"" .a?. It t r 

tbe ~ttoct of "ne b Ol"t1t1¢n t!ue t o t e t1nn J. 1 u c~ sun 

t ' 1 ex r1 "0nt d to t 1 )il t1e t d. ur .. l tu 1 

1-,a)l ti .. e thot tor 1-)Ul" US' l! :1t t~ .x!d 

t otor ~igbt b ?t %'~ ~? . ii ~u ! r th c!lPt-;J 1 t 1 on or I' F t s 

e . .rtment . If e " o over to eh . in t r ti 

or ur~ntu.~ c ... ;b:J.a , nd it" ths etult1rtl1<.H1. S.Qtl t·~otor j n ct es 

bJ <ro t due to t. ~~ fis.ston b;; "'t~v.t ' n~} t . n , !fliO 



-·-
bould expect a 1v g· t chain re~ot1on 

A ore detu1l er cul tion of tn1 c ntr1but1on 

l c is duo to fts.s1on b'l; rt sion noutrons 1n the ur ·n1um crrbon 

sy ter: 1 no b 1 c '" rried out by m in oollabo~ tton 1th ld• 

It hould be n ted, llo 111ev r, th<:·t the aclv nt"' g du to c .. :mgi.n 

o er from 6 x14e to t l is gre;;ter th.m uld .r~ iJ!l , r tro 

consid r· tion of t 1 s tyl,) , inca tl e ... ~ost f<J.vor. bl r atio or 

ur ni·Utn to c;..rbon ill eh. nge 1f' · e o ov r to met 1, and b 

ver; ·1tferent tro til r t1o ctu •. lly used 1 1 the ensur ment 

':>erformed by · ormi d his eolla'borators._ 

Bas on tb nbove mention d c. rt. nta other 

c lcul tiona ar no' ln progres to det nnin the eff.ct of f1ss1on 

b tiss1on neutron ln ,. urrn1um sh U on tl:le amount of el eut 

4 or 2 5 which 1 s required t'or the bo b. 

It should perru ps be mentione t t e" surement • •re. 

recentl)' m de by Ferat d ndel"·SOn on the 1'1 ss1on cross-s ct1on 

ot r adon-beryllium neutron Plld gav . v ltJ of' • 5 x 10•2• •. 

This valu is con 1stent nth be etficienoy as given abOv tor 

f1••1on production by fissi on neutrone, if e nsau e th~t 

vert canz1derable fraction ot the f'1 ssion neutrons i ~ f · st enou b 

to produce f1sa1on 1n uranium 238. 

Another line of expertmeat wbicb I ursued 1n 

collaboration with a rsball '=illS at determining tb cross .. s.ectton 

tor the forntat1on of ureniua 239 from ur. niu 238 tor n .utron of 

about 100,000 volt enerQ . Prelimtn 't7 r ul·ts Which wer obt 1ned 

1th botoneutron e~ to indieat thct tbi$ ero&a-sect1on 1 



·2& • r r1 in ly high, e bout 5 x 10 c · • 'th me~ urem nt r 

being repe teU in order to det mine th1:'? v~ lue ore ceurattly 1 

Fermi d And l"'·o. .... ., rec tly d term1n d t 1 

cros.-aeotion for r cdon·b r,vll1um neutrons ~ ud f1nd a v· lue 4~Ch 

1 bout ten ti e lo r. Tb t results are not 1ncon . .;1st t 

sine tbey refer to neutrons . bich ve differ t cme,- 1es. 

b pur o e af tl1 s second line or 1uv st1g ~ lo.n 

is t old& c) The kt.o -:ledg of th erose- ect1on or the torm· t1on 

ot 2;39 for neutron . ot 100,000 11olt anergy 1 very i ort mt 1t 

on w ta to .find the b.est po Sible rr ng ant n th uran1u 

grat)bite syst , and ilarticul.r rly if one ... nt. to k :10 tt\e ~"'~OSt 

tavorabl ratio ot ur nia~ to eerbon 1n such a 

~ccurnte kno 'ledge of tlus c:ose•s ction for euer 1es of ~bout 

1001000 volta. together wttb an ecurate determ1nt~ t1on of the 

first mont1oned nuant1t1 ' • will thro 11 ·ht ~ he -.:u t1on •h th r 

a t &t n u·tron chain reaction 1 n tural uru11um is pos ible. Bo 

opinion should be exp:ressee on this important 1s.u until th 

above mention d quant1t1 · n~ va been 1 e r• sure or oceur .t ly . tt 
aw;y be st ·:, tea.. hOw ver, th.b.t t. e ntgb cro e- ot1on for tlle torm tton 
of ur n1u 239 for pnotonautrons from r adon•beryll1u ill, 1t 

con£1rm&d1 m~ke the etumc$S ot such t: st n . tron chh1n re ot!OD 

~P ear to be sm' l r than it m y have be e~t1m ted prevtou ly. 
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