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‘.litha redesigned.and calibrated long counters relative

wsesuremeats of the :issi.oncross section of 25 between 500

and 30 Kev have bean mckk~ ~s.iz~tilesc3 ciu.tti,2KQ also all

the a’,ailabledata obtained in other investigations, a curve

has keen drawn which represents the best Icnwledge concerning

t’,.e25 fission cross section to date between 20 tind520 Kev~

This curve is meant to supersede the curve i’oundin IA-150~
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IYISSIOI? CROSS sH- URANI~ 20 TO ~00 KIN

fission gross seotion of 25 as s function of nm.stronenergy has

LL-150. Si.rIcothens however. sevenii experimctnt.shave boon “

in the energy region below 500

published valueeo Theso latter experiments all

M 20% lower than the LA.150 cross section.

Tho IA-1~0 cross soctionwas based

Kevwhioh do not agreo with the

give results in the neighborhood

principally on comparison of 25

fisahn raiictwith sounting rate oi’a long counters whose mnsi.tivity as a

funo%ion of neutron energy mas thought to be constant. Lkasuremi?ds with a

4)oouponsated hydrogen==recoilionization ohmber confirmed tho Iong.wunkar

data= aud two point~ by Hal10 xoonixz~and Rossi
5)

at 340 and 1}60llcvwere in

general agre~ment~ although somedlat hi@zO

Zn view of the discropanoieso the sensitivity of the long counter

(the “5 x 5n) which had been used$

degraded natura% neutron eourceso

average energy about 202 MevO mock

was ro.examineda using varioua degraded and un-

6)
?he sources used were: Nook fi8J3ion No. 3@

fi88ion No. 3 immersed in D20~ aboub LCJOKev; a

RawBe souroeo about 5 ldev~and an Sb.Be(y9n) soureeo about 22 Kevo The

response of tho 5 x ~ long couxrtorto these sourcos was compared to the response

of Hansonrs l~rtlong counters~ which~ as elsewhero described6) had already bcmn

calibrated with the same souro@O It was found that ths aenmzitivityof the

5x ~ fell off quite rapidly (about 207.] betmen 500 and 30 liav~

Taachek9 Co M. ltzrner~lA./..@

Ikasoa and L, W. SoagondolUur, LA forthcoming
Frisch: IA forthcoming
Bai.loy:IA forthcoming aleo LA-1~0~
Koontz: IA-228
Bailey~ A. O. Hanson~ JamctisIiush~and J. )3.Williamap Multiplication
and 49 Spheres (LA fortheoming)~ ‘—-—-,_.:-:-~:-- ;...
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6irLcein LA-150 a i’latresponse was assured for this oountwr, one was led

to underestimate the neutron flux titlow cner;ia and thus overesiinate thsi

fission cross section. TtiewefIoreit .seems,wellindicated that the LA-150

cross section XUMt indeed be too hi$h in the lower-energy re~iou~

The 5x5 long counter was therefore rebuilt. Its s.ctiv~element ?JaS

made a BF3 - filled proportional counter, and its sensitivity f’orlow e-~ergy

rmutrons was i7.cr6asedky drillin,;several holes~ 5 l/2f’deep, and ~.~’tiiameter,in

the p%rsl’1’insurrounding ths 3?3 oo~nter. The present 5x5 clesi$nis shown in

Filgo10

The response of the new 5x5 t.cneutrons of various energies was

next measured in the same way as just clescribed$it was now Vound that the

counter was

function of

sensitivity

much more ne27*lyflat at law energiese ‘l%eSensitivity as a

neutron ocergy OC the new counter is ylotted in Figo Z- This

curve wssstaken into account in evaluatin~ the observations with

the new oounter.

Using the rebuilt 5x5, measurements of the 25 fission cross ssc-

tion were Lhen made. The 5x5, &cd a smrill.i’issionGaunter, were expsscd to

the Li(p,n) neutrons frox a Li target of’b Lo MI Kev stoppin~ power for protonss

on the short electrostatic ge.r-erator~The geometry is shown in i~ig~4, .Uata

at the t’ollouvingener:i~s were taken at 45°3 500, J50, 200, 150, and 1.00Xev~

At 120°S measurements wers made at 2(XJ~150q 100S 60~ and 30 Kev~ ‘l?heprocedure

WP.Sto measure the relativa couriti~grates oi’the 2S counter and the ‘5x5 at the

various neutron energies, under the assumption that the two detectors reoeive

neutrons or tho same mean e~er~y. In awry case enough aounts were recorded to

reduce the st&ti:<ticalurror to about 2 o/o~
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The obs~~-vedl%tiOS are ,;ivenic Table 1, a~ainst the mean neutron energy

as ~i~ea by the wyydar spread of’Vla detectors antithe tar,:etthick~~sse l’o~

MO, the cross section was noru,alizedto 1042 barrisat 5’30Kev. This choioe of

norirlalizationvalue Seems the mOSt ~easo~able W!lenall t~~ av~ilabl~ data in the

re~i .nabove and around 500 Kev “,rstaken inta account. For 120° values, the

observed at 45°. Tllonormalization could not

counters had to be placed at somcnvhatdii’i’crent

Thcj’’o~erlapJfobservations at 150 and 100 Kev, as

taken at the two ansles, are in gocd agree~lente

Ilnck;ro*.mdneutrons wlich would af”ect the ratio of 25 to 5x5 mi,;ht.%e

of three kinds: neutrons scattered {’remtho iiallsol’the room, scattered l’rom

the t}jr:etnaterial, or scattered !“roinone detector into the otfiero Tests were

made f’orall theso effects, und it turned out that althoujh some baok~rcund of’

each kind was present, the e~reot on the ratio as & function of ener,;ywas in

Sener.11riegli~iblrjsmostly I:ecauseonly relativo .i:easurcmcntsO? the cross sec-

tion were mude~ P.srrmlltiorrecticmof’a “ractionO: one percent (see Table I) t’or

room neutrons were made in the ~~”data=

The cross secti..nsas finally listed in !able I

tho sensitivity of’the 5x5, as taken f’rcx~:’igO20 The

include a correction for

values are pl>tted in

~ig. 3, ‘l’heerrors arc lar(:elydue to +,~euncertainty in the calibration Of the

5X5

These results are first ;Y s.11to :jeoonprea with those in 1.A-.150QThe

latter &re certainly too hijh at Iwst as “’ar as the loa~<-aounterdata are con-

se~ned, )or the reazons alrezdy &iieng the compensated ionization chu.uterresults,

si~.cethe) a~reo wikh the old ion;-counker data, must also be I.oohigh.
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‘l’har’t? son Ma:,’ ~erhsps be round in the iecrease o“’the eu~rgy ‘.WS of proton

roooils per ion pair with cvsoretisinjneutron ener~y. l.’hopoint of Hallg Aoontzg

and Rossi5)at 340 Kev seems to ‘oehigh, but tneir v~lues at 460 rind590 Key were

.;i”venwei.:”hzin ura.r+in,.;the curve thro..:;n530 ~ev,

~ne ~~~ler,Le:.30reti!eutstO EG compared are the :“olloIYiu~:

AC 7 l).:e -rzczivity method of deierminins neutron f’lux. poir~tsat 250

and .54Kev.

Bc 1)!,fn-katn.met!od i point at 250 &svO

c., Determinationwith an Sb==ke(y,fijneutron source2~point at 22 Kov~

D, .,ieasurcrment viitn a proton-recoil proportional counter by the

%hresh.’ld t;.cklo~’technique3:P?intat 34 XevO

!T%esopoints are all included in drawin,;the curve lmtween 500 and ’30!(ev,since

there seems to h.er+oreasons to feel that any of thornare invalid. The data “rem

fi-tit!,C,f),are recorded ir.lablc I findplotted in ?ig. 3. It is seen that in :en-

eral the njrcw.cfitkctween these and tho new 5x5 data is l’airly;ood~

ixdow 500

625 bdo%-
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