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ABSTRACT I  -  —

Neutron i d m Ii i IU t r a i l  h c Uo m  v n u r a r i^  i t  d iffe ren t d i t ic ta r♦
b u m  h iv t  b m  u i i d  to d i t i r m tM  th i  C roat sections lo r  tne laattca lly  

• c i t t i r t i i  14 M «r a r a t r o a i  Into 1 to  14 U«v energy r i « | i .  The c ro a i 
•action fo r p roducing  these High energy nautroita, which m ay ha a ttributed 
to d irec t In te rac t too p ru cea tee . la r o t ^ i l y  10% of tha nonelaa tic  tro e a  
• action, lo r  a l l  i l i n w t t ,  A co m parison  la m ade w ith d a ta  o4 Cooa and 
co w o rk e rs , who m an t a r  ad angular d istribu tion*  fo r tha aam a high aaargy 
IneiaatlcaUy s c a tte re d  neutron group.

Whan tha InaU atic  aautron ap ac tra  resu lting  from  bom bardm ant of 
various aucla t by 14 Wav neutrons a r a  observed, it la found tha t m »et of 

tha taa laa tlca ily  a ca lta ra d  n au trraa  a ra  d  v a ry  low a a a rg y . <S Wav. T h a is  
nautroaa a ra  c h a ra c ta r ia tic  oi tha boil off a pa d ru m  raau lttn g  from  compound 
nucleus fo rm atio n . Howover, a c u r ta in  num bar of high aaa rg y  nautron* a ra  
a lso  obaarvad. and thaaa a ra  a ttr lb o ta d  to d lrac t in terevU on p ru c ta a a a 1 In 
which no compound nuc ltua  la fo rm ad . Coon and co w o rk e rs*  hava m ananrad 
c roaa  sections lo r  lnalnatlcally  s c a tte r in g  1 4 .)  n iu t r  .n* Into tha in a rg y  
band from  f  to  14 Mav, (Tba 4 -h lev  cutoff ia la r  e sp e r tm e a te l convenience 
and baa no p a r tic u la r  theoraM cal s ig n if ic a n c e ,) Their da ta  conatatad  of dll* 
fe ren tla l c ro aa  aaction m aaanram anta  o v ar tha angular rang  a from  40* ta  
1*0\  An In teg ra tio n  ovar anglaa gtvaa a low ar lim it, w ith an accuracy of 
about * 00%, to  tha total croaa aaction  fo r Inalaattc • cat ta r in g  into tha 1 to 
14 Mav aaa rg y  rag lo a . Tha inm a in tag ra tad  c roaa  aaction  can  ba obtained 

from  a co m parison  o! tha nonalaatic c ro a a  aactiona at 14 Mav obtained, a lta r

Work was p e rfo rm ed  uador au ap icaa  of tba U .5. A tom ic Energy  C om m iaalon.
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correction*, i :  4rU rtov M«m « «( < u 4  14 Mev,* Table HI of r«(«r«M« I 
|lv«a the veaulta of noMUttU e re ta  aactloa R M ia«rt»»«ti on a aerial o ff 
elements tor detector blest* of ft. 4 and 12. 4 Mev. which. wlthm ih« ten* 
r*« i«a w« are dlsce* nag. a r t  clot# enough to the rang* ft to 14 Mav to por 
mil t  direct comparison with tK« raa«lta mentioned iko ra ,^  Correct ions 
moat be mod* fo r tH« I t  eta that InaUettcally scattered M d r n i i  ara datactod 
with lower efficiency then elastically aetttarad neutron*. tad  that the mul * 
ttpl# a calf# ring correction* era different la (fta two t t t t * .  Taking these 
correction* to the aoaeUstic m an * rem eats  into account. Table I give* the 
croa* aactloee lor IneUatlc tau t row scattering into tha energy region abort 
ft, 4 War, lor t  neutron bombarding energy >t 14. 2 Mar, Tha croae aactione 
obtained by an integration of the data of Coon at U ,* over the angular range 
from 40* to 140* t r e  also pretented for tompariaoa.

Table 1 show* that tha ■•direct-interaction croee section*’* a* Inferred 
above are rem arkably atmllar for all elameata. Since none la e tic eve** aec 
tftaa value* at 14 Mav^ range Iron* about 1 bam  lor aluminum to l. ft barm* 
lor biamuth. d irec t interaction p ro e e tto • in which e ft to 14-Mae neutron 
ie emitted constitute roughly 104 of tha nonelastic event*. The data oI Coon 
stjsl,* consist oI differential croa* section m sasurem snts In the angular rang# 
from 40* to ISO*, Hence the sphere m easurem ents, which represent an lets 
gratloa over the entire angular range, a r t  impacted to yield larger cres* se c ­
tions. As Table 1 shows, this la la fact the case. The difference betweea tha 
two sots af m easurem ents can be need te  infer ihs shape of the angular d is tr i­
bution of ft to 14- Mrs neutrons in the 0 to 40* angular range. A subtraction 
indicates a ra ther sharp forward poshing, in agreement with predictions of the 
direct inter act 1cm hypothesis,* although the m a^itudo ef the e rro rs  precludes 
quantitative comparison.
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TabJ* 1. C ro a t • A c t t a B A  la  m illibar*  • U r  t o u t r a  laiU «U c ic a H a r ia f  la
i l  f -  l a  14IU * WMr fY Wjp o n . w uh * n ru tra o  b o m b a rd U ^  •aA rgy *f 14 M r* ,

L l t a t n t M acG rag o r #J C»M  M jO .1

» •
10 a 20 

140 « 10
C 100 a 40
r 170 a SO
M | 170 a  SO

| Al r  loo  a  40

9 M 70 a  10
T i 140 a  »0
r # 100 a  40 74 » JO
Co 100 a  40
m 100 a  40
c « 120 a  40 72 * 10

'• 2 a 170 a  to
Z r ISO a  41

£
140 a  tO
100 a  40

An 140 a  to t l  A >0
140 a  t t

w 170 a  tO
A» 200 a  to

f t
ItO  a  4ft 
170 A tO 14 A 20

Bl 140 A 10


