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~~g 49, 28, 11, 37”,””0$(!2* kill l:” UNCIASSlflEll..———- - -——------ ----.-,-

d~termintttdons of WN3 fission oross section of 25 for nwtrons of’ 1 W&v energy

ser”Je ~.s a standard of cross sections i’nrfast rmutrons in this laboratory.
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number of neutrons recorded from the Y-Be + 1+0 source is to be oorrao%ed “.

downward by 2.5 percent since Y emits a few ymma rays of sufficient energy to

di~inte~rate d~l.,teri~mand so produce in the haavy-water sphere this fraGkiOn Of

the prinwwy neutrons. Consequently the counter is 96 pm-cent as efficient for

detectin~ the de:rad~d spc+otrumas for the 200 Kew neutrons, Chew and Konoph@ki

havo calculated that the deuterium sphere should degrade the primary neutrons ‘GO
c

an .averagoenergy of’10 KeTn and the order of one or two percon% of the neutrons

will lie below the Cd out--oft.,IXIview of ths fact that the detectors arq known

to approximately 5 percent in the re~ion from 200 Ksv to less than 10 Kevo

To oiirdnate the possibility that an increased sm.sl.thvityfor say

or vice w3rsaOq similar teds with graphite spheres surrounding the Y-Be source

As a-result of’the above experience WQ have dosi~ned and built the

d@tector shown in Hg- 10 The neutrons emterin: the open-front face of the inner

paraffin cylinder (from tho left in l?i~..1) are slowod down by the paraff’in~,

dif’f’useto the central region and are captured by iho enriched uranium on the

inner cylinder wall,, ‘l’heresultin~ fission f~”a.gmcmtsare thus detectable with
SO ●8* ●9* ● 990 ●

ease and so 90
●
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mentioned above) ‘wehmva w,easureGthe flux of neutrons i’romvarious neutron

souroes and from sinultaneou.smos.surcxaent~on tho i’issionrate in a known-mass

foil of 25 have detenninec! 6{25) as e.f%nctiou of neutron .anergy~,

I,IEASUI~I;iIENTSOF sf(Z5j
~———. —..—....—

Th@ sources of neutrons used in We d~terminatiou of,the fission cross

sections of 25 and other isotopes are thim lithium targets bombarded by mono-

enor~etic prtotcnsaccelerated in Van de tiraaffgenerators,, ?hs evidence that

th@ neutrons arisin~ i’romthe Li (pOn) reaction are nonosnargetic is presented

later in this report (p4j20)fi The enar~y of the n.sutronsis detcmmin@d

bombardin~=pro%n energy and the an~le of observation,. ‘1’heuncertainty

by the

in the

— than 10 ?ie”J, L:ncl loss than 50 percent for cnmrgies greater %han
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I-mlsivs sirluJ.taneouslyrmutrow

uncortuinty. The observations CQ33=

in the two detectors as a function

enargy region

10100 I%v with
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expos%d to the same fltixas the isotope in qwstion and will.serve to determina

the flux. Cur prmctic!ehac bwn to mount ‘twofoils, one of 25 and the other

MEAN.JREL15NTSON 49—.—..—-..—- ..—
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urJ~.~wilQMsdip in i-hecrosi
-H&s

section reported in Li’L-28~,

The foils of 49 used in these d.etermina.tion,swere eloctroplatad
,

discs, l&~16° diameter~ on thin platinum backings!.,

by alpha.countin~:and an sssumed half l.ii’eof 24.000

variution of th~;~ cross ssction W=.th energy “bQars Oi.~3~s rough similarity to
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with h (d~n) neu.trwm

the kindness of’

of’the 49 madad in the ‘bombardeduranium metal and nitratsg I?m?ious to bomb-

ardment tho uranium had b~m purified roughly by @ther extraction. Aj?t6rborn=
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assuming a mass of 20 Ai?Jilof 37 and by using th@ values of crf(25)given in.
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This similarity has raised %-ho cydestion as to

f’iSSiOIM in the 31 sample or v?.cm vers a,,

very

Smnw?

_—_. Sf)grii.. This material

and was given to Segr6
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HlmaSJR?IiINJT$ON THE CROSS SECTION Or T~.ELi6(nO~)Ii3 RIXCTION——”— ....—-.—... —.”.—--—...... -.

One oi’tho most desirable properties that a nuclear disintegration ,

l/v law s.n invc.sti~ation of lithium vias .initiatoclin the hope that it would prov@
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The Gross sections of all isotopes except 25 reported in this paper

are dependent upor~ tho knowledge of 6“(25),, A study of Fi&~ 5 and a consid-

eration of’the validity of our assumpticms as to the cn?er,gyindeponc%nca of the

long counter as well as the tests with tinecompmsa.ted ionization c~wnbars load

us to

barns

kkl.llg
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group.>
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considerations and proton voltage control,,

Sum;~arizingtheso uncertainties it is estimated tlnatabsolute values
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Servudc This latter uncertainty is in ~enortzlindicatac.1on the figuras

in thoso cases not shown is considered to be lass than 3 percent<,

and
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