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ABSTRACT.—

The relativefleeionoros&-GeotionOf 02 %Q 28 has IXWMIAWUXVM3

La8 ~ funotionof nou’bronemrgy in the rango1.% to 2.0 ?&w with c~eothei?

ho about0.3 barn at 3,6 ?4CWand shorna minimumof about20 ‘mwmt mar

1.75MT. Tho high energypoint indicatm a 2evo2ingoff of the cmxw-motion

abowa2 l!ev.
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NEASUREWPJ!H3W cy(02)/af[28) MD THE VMDE OF u@2)

AS A PUlWTIO13 OF NEUTRONENERQY

Prcvkn18 msaeuremsntsof *ho f’k$ionoross-seotknof thoriumhave

3)a threeholdnear 1.2 Mew and riaearapidlyto a value

The presentmoazurementneonsialmdof doterniningtho

as a funotionof neutronenergy,the thin f’otlaof themo

in the OQ!Oparallel-pla%oionisationohwber and aiJzu2-

%mQouu3y irradiated~ norio-enwgetio neutrom f&oEIthe L3(p,n)roaotion.

The nultipla-pleteSonixationohemborohownin F%. 1 was umd no

that suffi~iont02 oouldbe umd for e reasonnblomunting rate. Four02 foils

.
p&tod~l&~. Be Wig, eac)h--17xuBin diameteroontainoda%otal 0f2.940mg

of 02 detomined ~ weighing, Two one inch foiloof 28 whiohwore at hand oon-. .
+minoda totalof 1.823mg 28; thenntarial inthaae foilshad lmendopldmd

and con%cinod a totalof

pla%e~of the ionizdxkm

9t’footnof 81OWneutrons

ratherthan 3uoitawbiob

only 0.S7/jof 25. ThesQS* foilswere munted ontb

dmlbor as Slxnvnin Fig. 3. In orderto minimizetbQ

on the remaining2S, glassinsulatingri.ngo were uocd
I
I

oonta~nslqrdrogen.Nearlyall the obambex*was oon-

thruotmi of ii.ltuninm ‘bo reducethe effectof $-rays as reportodin LA-19. Tbe

two halves of the obamber(aaohaontainhg two 02 and ono 26

.—

1} U-M? .- ~. T? Rio~fis

2) ladenburg,lkzxumr,Barechalland Van Voorhiu,Pbya.Rev.
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made raverai.bloin suoha way that tho 28 UOUM alsobo put outs5deand the

02 inaMee and duringthe ocmrseof observationstho foi2awere reversed in

orderto mduoe the asymmetriesin tb geomotry.A differenceof about10 per-

cent in uf(02)/uf(28)waQ found on reversingtho ohamber,oonoistentin direc-

tionwlth,tlwchangeeqeoted ihm the 3/# variationof neutronflux. The

dxuaberwas al~s aaouratelyaonteredon *ho target,tk diatanim from targok

to firstfoilbeing3/4n it it was 02 and Im if 28, eo a maximuma@e of

about2s0 wa8 subtended

tho

3.6

foilsto be kept on

01xxmrat%on5

I&w and 1.9 MelT,of

at tho targeti.Tko commutatorarrangymont shownallomd

the uamoamplifier.

woro made,sbtermllenergy intervals,Oepeoiallybotwtwn

02 fitmion oounts,28 ~tiasionwmnts and proton ous?rent

*lAl’get. ~ Fig. 2 the observed-lueo of uf(02)/af(28)

maximm neutronenergyinaideiitupon the foilst Tho errors

etwtietioaonly and are approximdmly 5 peroontibr all

pdnts exeopttho first two, far which they are 9.S pement end 8.5 poroontres-

pectively, becaufm oftho low oountingrate of02. Duo to theunexpected

a~oaranoe of the miniuumin tho oross-sootion of Th (seeFigY 5) mar 3.8 Mev

repeatedobservationsat ozosolyspaoedenergieswere mado with’foih diraot

and reversedan~ withthe whole ohamberremovedand repkoed ono or more times

at several onergissnear the minimum. The

taken in dirootor reversedpositionis in

otatiatioalaoauraoy. At the knmat point

observationwere made at differenttimes,

internal oonsiateneyof the chxta

nearlyall omsesWO1l withinthe

especially,at 18?9 Mov, repeated

da

Sinoetho Li targethad a thioknoss

finiteang3ewas ouUtcnxkdby the foilsat the

oheokingvery olosoly.

of 70 kv for protensand u

target,the effQotivwneutron
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energymm some 50 kv kwet thanthe maximumenergy if tho &qonse of tho

deteo$omawere independentof neutron wmgyu The angleaorroot~onis duo to

tho variationof neutronenergyovor the fioeof’the foil,and to the woi@t-

ing of these enorgieaby tho foilarea andtho asymmetricalneutronyield.The

effeotof targetthidrnessis simplyto redwo tho inoidentprotonenergyby

35 kv to determinethe averageprotononeqgy.8inoein #o energy interval

used tho neutronyieldas a ihnationof protonenergyis nearlyflat. In

Fig.3 the dashedourveshows af(02)/af(28)aftesmakingthe aboveeorreo-

tions. Sine.the energydqendence of sg(02~af(28) is not flat,a firthor

aorreotion$aa shonnby tho solidlino~oonslwixwiofweight~ngthe energyaoale

by the ratioobtainedfrom the firstaormoted mmvo.

As shownin Fig.2 it was not praotioableto take datr$bohwl.26

Mm?

tho

sinuotho 02 munting ratowas already00 low. ThQ thresholdenergyfoa

fissionof02 obtains-dby extrqolmtionof af(02)/cf(28)data is 1.37Wv

fmmthe co?npktolyoorrooteddata; the vak,m 2.145Mev ia obtrii.nodif only

targetthioknem andan@e oorz?eotionaare madewhile 1.22MGV is”foundby

=trapoMMng uf(02)/ut(28)plottedat maximumenergy.

h the neutroneuevgyregionup to 2 Mev, tho I’iieoonsh data for

q(28) wem used to obtainaf(02). The reasonfor this is seen in Fig.4 where

the 28 Oou.ntspor~ooulomb of protonsure plottedae e funot%onof the avarago

energy. Booauaeof the flatnessof’the neutronyieldat thosooaorgieo,ma

can obtainthe ahapoof the af(28) ourvowithoutkno-fiingthe abeolutonautron

flux. By normdising this curvaat 3.26Mw, whom’tho LAhand?mo@) and

— -- .—
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Witwonsin vahea tareidentioal,one findsan aluoatpwfmt fit

as ohm by the dashedourvein l?ig~4.

The L4-12curvefor af(2B) haa been drawnsmoothly

%0 tho

above1.4 Mov

throughthe

Wiaoonaindata and two D(&) pOintfJ4)a% 2,? MOV and 3.8 ?hvneutron energy

mentm me both corroot.

It appearsfromthe presentobsemationsthat the l?isoonsindata

and thut the

and too high

et a maximum

thatwhile

at Yfia%inlum

Alsoplottedin

the 28 COWltin~

neutronemrgy)

far as relativeva3uesare conmzrned,upto 2 Mev,

givestoo hwvaWm betwmn 1.4 W-v and 3.7 Mm

A furtherVdA10 Of ~f(28) Of 0,49x ~0”2%on2

of 4.0 Mev h reportedin”EM-120.

Fig.4 am the 02 00unts/#COU30mb. 1% wi~~ be S00?2

PaterisesSYUOOthlyrthe 02 oountingrtxto (plotted

IMMJa considorabloand rqmxluoibh dip near 2.8 BAw,

shcrwingthatthe minimumin a~(02)/&(28) io actuallydug to the 02.

The valuoefor Gf(02) are shownin Fig* 6, +MJ dashedmrve pMWxM3

at JMMCimUmemor~, the solid@Jrveaftermaking %ho necesesryenergyaormutiens,

both ouzwm Iming based on the W$6coYIs5nuf(28)

has boon aorreotodfor targetthiokneosonly, but

4) OP.6S6-- HCPO Heydenburg- See talsoA-1340
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umd in obtaining af(28) indicatwethat
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●
●

●

●*m

● ☛
✎☛

tho reaponaeoorroationwill roughly

oompema%e for @ometry and yie2d co?reotions.!Chaminimumin u@2) S6
.,

stillolearlypreaonts

uf(28) in Wm&

Tp oheokon

obaervaticmp wore xado

and is aho present even if+he IA

backgroundand on the o$feot0S26

w%th800 kw nsutmm, f%ratwi’tha

hnndbookOUmm for

in thta L3amplerz,

quartzplate stopping

the protonboom in front of tho targetand thenwith tho 600 kv neutronsinoi-

dent on *ho foils. W a~roa~ablo effeotwae foundwith %ho quartzin,wMM

with the quartsout a very smalloountingratewas obtainedfrom&no 28 foil

(muohless *@none poroentof

obtainedfmm the 02 fokls.

A furthervalue of

energyof 3*i IkN?tiaingtho @

made availableby the aourtctsy

f’mntho thiok~ targetia not

*ho counting rata at 164 HaV)= Ho Oountswere

uf(02)\af(28) mm obtainadat “ maximumneutron

neutronsfromtho D-D aourco. TMs soww was

of tho F3 gr~P@ Tho effeot$venau%ronencqy

known in this cam but

and 3.1 ~Vy ThO”Vt%tUO uf(02)/uf(28) ‘0s175 ~-01

eubjeotto somo doubt ainco ~uersing the orientation

Meo @omewh@rebetween 2.s

from all data txdmn is

of tho fOilSahangedtho

ratio in the wrong dirootion from what mm %0 be eqxmtiod. !!%0imparate aota

of data,takenon ono s$dobeforeand after ravor8al,olmok wellwithin staltiis-

tioalacww&y GO tho doubt is tln?ownupon tho otherorientationon which .

unfortunatelyonly a singleset of observationswere =de. lf data fromboth

foiz orientationsis umd GlI(02) =0.118 ~ 6 porcontbarns,basedon a value

of 0A75 bmrzafor af(28) extrapolated$ron theWisoonsindata,whi2e by using

the presumablymoro relfableratiofronthe oheclcedtoil orhn’tation ono finds

q(02) ? ●300 :6 pwoent lxums. The’corrospond$ngmluea baaedon the LA
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handbookvalua oi? ().$& fo$ ‘c+(2%) bt”3*?&h’

ladonburgot a22) have publiahod

aro 0.165aiid

c$f(02)= 0.1

barnawith a probablserroroi’about25 percentat 2.4 Mev

0.139.

and af(28) = O*5

effeotiiwnk%ron

onorw. They havealeo givenftirratios uf(02)/uf(28),whioh are subjectze

an uncertaintyin the relativemaesesof theirsamploG,but whioh,M normalized

to th$)

tat 2.9

taken An this

hereolxw’ved

uf(02] ‘valuo

data

2 ●42

8 that

aqeriment, and the prammably most relaiblevalue of the ratio

isabout 20 percenthnmr. If, howaver,one aaeurcasthat thdr

is bdi+m’ than US(28) (sinceeven the extrapolatedWisaonain

give~ af(28)= 0.s8 lxumsat 2.42N&w) then CSf(OZ)/Uf(28)= 0.372at

MOVC in muoh bettoragraement-ai’ththe pren!xmtdata. 1% thorof’oreappoaro

Gf(02 ) rmahm roughly aonstantabove2 !&w at a valuo eonawhez’enear

moat doubtfulinforruatiorabeing the valuo of af(28) abovethis
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