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The thermal neutron absorption cross section of

sulfur and the 252Cf mbar Problemn

E. T. Jurney

Los Alamos National Laboratory,

Los Alarm, New Mexico 87545

S. F&manand R. F. Spencer

Oak Ridge National Laboratory,

Oak Ridge, Tennessee 37830

Ths thermal neutron absorption cross secticn for natural sulfur Wds

measurej to be 513 ~ 15 mb. Any discrepancy between MnSO~-bath and liquid

scintil,.ator measurements of 252Cf(~) cannot be attributed to a Gscre-

pancy it( this cross section value.

The need for a nme ac~urate value of UJe therll~~ neutron

cross se:tion of sulfur has been emphasized in a recent status

measurements of the average number of neutrons Cq) onitted in

fission I)f 2szCf.i The 252Cf-~ vaiue is used as the standard

absorption

rwport cm

spontaneous

in measure-

ments of 7(E) for neutron induced fission in all the isotopes of thorium,

warium, and plutonium, It is therefore one of the nmt important parame-

ters used in reactor design and safety analysk ~lculations for which its

value is requested to m accuracy of 0.25!$. 7he impact of the value of

the sulfum absorption cross section cm 2bLCf-q values obtained from

MnSO~-bstl] activation measurenkmts is discussed h Ref. 1. Wth suggests

that an tilcrease in the value tued for this cross section may relieve the

persistent -0.8% systematic difference between ~el value obtained in
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manganese bath measurements and those obtained by the other frequently

used, precise technique-liquid scintillator. It has been ~inted cuti

that the currently accept?d wal~e of ua (natural sulfur) of 520 ~ 30 mb

(Ref. 2) w derived from nasurements which range from -470 mb to -620

mb and that an increase in the value used for MnS04-bath corrections of

only 30 mb would increase the value of-q obtained by Oo25%~ Clearly, al

independent rusasurement of the sulfur thermal capture cross section, which

constitutes nearly 99% of tkJe absorption, to an accuray Of better than 5%

would be of great benefit in resoiving ‘this question.

We have measured u(n,y) for thermal

by summing the Intensities in the prompt

obtained from a l-g sample cf chemically

neutron capture in nmtural sulfur

gamma spectrum. The spectrum was

pure natural sulfur placed in the

inter,.al target. facility of the Los Alamos omega West reactcr. The

dete ;or was a 6,1-cm dia by 15.2-cm long NQI scin+illator operated iri

anticoincidence with a NnI annulus. The response function of the detertor

has been determined over a wide ener~ ran~e to permit ~nfoldin~ of the

recorded pulse-height spectrum into u superposition of fuil-ener~ peaks

that correspond to the emitted gamm spectrm (see figure), The gmmn

spectrum thus determined was ncrmali:efi in terms of pcirtial capture crcs?

section by measurinc the inter]~lby of’ the sin~le gunma f:om neutron ca~t:~ve

by ‘H from a ~tkm.g ssmle of polyethylene plnced nt the ~amc tnr~et nonl’~:~ti.
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The value of the natural sulfur thermal

derived from the present measurements, 513 L

with the value 520 * 30 mb used currently in

absorption cross section

15 mb, is in good agreement

corrections for MnSOq-bath

measurements of 252Cf ‘~. ‘his suggests that other’ areas nust be examined

to resolve the discrepancy between MnS@q-bath and liquid scintillator

measurements of this important parameter.

The two nmt precise values of 252Cf-G are 3.764 ~ 0.014 from

MnSOq-bath measurements3 and 3.782 t 0.008 from recent ORELAliquid scin-

tillator masurenents.g
.
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