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ABSTRACT | - —
Neutron idm liilU trail hcUom vnurari® it different ditictar
bum hivtbm uiid to ditirmtM thi Croat sections lor tnelaattcally
ecittirtii 14 M«r aratroai Into 1 to 14 U«v energy ri«|i. The croai

eaction for producing these High energy nautroita, which may ha attributed
to direct Interacttoo pruceatee. la rot™ily 10% of tha nonelaatic troea
eaction, lor all ilinw tt, A comparison la made with data o4 Cooa and

co workers, who mantarad angular distribution* for tha aama high aaargy
IneiaatlcalUy scattered neutron group.

Whan tha InaUatic aautron apactra resulting from bombardmant of
various auclat by 14 Wav neutrons ara observed, it la found that m »et of
tha taalaatlcaily acaltarad nautrraa ara d vary low aaargy. <S Wav. Thais
nautroaa ara charactariatic oi tha boil off apadrum raaulttng from compound
nucleus formation. Howover, a curtain numbar of high aaargy nautron* ara
also obaarvad. and thaaa ara attrlbotad to dlract interevUon pructaaaal In
which no compound nucltua la formad. Coon and co workers* hava mananrad
croaa sections lor Inalnatlcally scattering 14.) niutr .n* Into tha inargy
band from f to 14 Mav, (Tba 4-hlev cutoff ia lar espertmeatel convenience
and baa no particular theoraMcal significance,) Their data conatatad of dllI*
ferentlal croaa aaction maaanramanta ovar tha angular ranga from 40* ta
1*0\ An Integration ovar anglaa gtvaa a lowar limit, with an accuracy of
about * 00%, to tha total croaa aaction for Inalaattc ecattaring into tha 1 to
14 Mav aaargy ragloa. Tha inma intagratad croaa aaction can ba obtained
from a comparison o! tha nonalaatic croaa aactiona at 14 Mav obtained, altar
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correction*, i: 4rurtov M«m « «( <u4 14 Mev,* Table HI of r«(«r«M« |
|lv«a the veaulta of noMUttU ereta aactloa RMia«rt»»«ti on a aerial off
elements tor detector blest* of ft. 4 and 12. 4 Mev. which. wlthm ih« ten*
r*« ika w« are dlsce* nag. art clot# enough to the rang* ftto 14 Mav to por
mil t direct comparison with tK« raa«Ita mentioned ikora,” Corrections
moat be mod* for tH« Iteta that InaUettcally scattered M drnii ara datactod
with lower efficiency then elastically aetttarad neutron*. tad that the mul *
ttpl# acalf#ring correction* era different la (fta two tttt*. Taking these
correction* to the aoaeUstic man*remeats into account. Table I give* the
croa* aactloee lor IneUatlc tautrow 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* tre also pretented for tompariaoa.

Table 1 show™* that tha medirect-interaction croee section*™*a* Inferred
above are remarkably atmllar for all elameata. Since nonelaetic eve** aec
tftaa value* at 14 Mav” range Iron* about 1bam lor aluminum to I. & barm*
lor biamuth. direct interaction proeettoe in which e ft to 14-Mae neutron
ie emitted constitute roughly 104 of tha nonelastic event*. The data ol Coon
stjsl,* consist ol differential croa* section msasuremsnts In the angular rang#
from 40* to ISO*, Hence the sphere measurements, which represent an lets
gratloa over the entire angular range, art impacted to yield larger cres* sec-
tions. As Table 1 shows, this la la fact the case. The difference betweea tha
two sots af measurements can be need te infer ihs shape of the angular distri-
bution of t to 14- Mrs neutrons in the 0 to 40* angular range. A subtraction
indicates a rather sharp forward poshing, in agreement with predictions of the

direct interactlom hypothesis,* although the ma”itudo ef the errors precludes
quantitative comparison.
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TabJ* 1. Croat -ActtaBA la millibar*e Ur toutra laiU«Uc icaHariaf la
il f- 1a 141U* wWMrfYy Wjpon. wuh * nrutrao bombardU” eaArgy *f 14 Mr*,

L Itatnt MacGragor #J C»M MjO.1

10 a 20
» e 140 « 10
C 100 a 40
r 170 a O
M | 170 a SO
| Al r loo a 40
9 M 70 a 10
Ti 140 a »0

r# 100 a 40 74 » JO
Co 100 a 40
m 100 a 40

C« 120 a 40 72 * 10
Zr ISO a 41
140 a tO
£ 100 a 40

An 140 a to tl A >0
140 a tt
w 170 a tO
A» 200 a to
ItO . 4ft

170 AtO 14 A 20

ft
Bl 140 A 10



