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ABSTRACT

The ability of the statistical model of nuclear recactions to in-
terpret measured (n,2n) cross scciions has been tested, Good agreemen
was observed for 22 nuclei having mass numbers greater than 30. The
statistiéal model was then applied té 21]l nuclei in this mass range to
estimate both monoenergetic and fission spectfum averaged cross sec-

tions.



T, IHTRIDULNICON

Ore of the objectives of the Neutron Cross Section Bvaluation
Group is to obbhain analyti&al models that are successful in fitting a
wide ranrge of exmperimental infermation. This model can then be used to
predict cross seccions for nuclel upon which measurements have not been
pericemed. 7 undarscanding of (n,2n) cross sections is important in
reactor applicationsg because of the portion of fission neukrons ithat
he (n,2n) threshold wn all materials. This reaction can make
& finite cantribution to fast neutron multiplication and residual radio-

we reactor.
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The model adogted here iov exploring (n,2n) cross sections closely

] .

follows the hybrid theoretical and empirical procedure used by Barr,

Rrowne, and Gilmore with the following exceptions:

1., The model was cxtended to include (n,3n) reactions in order to

o}
f£it the corplete range of experimenial da
1 £

ca.
2, A'realistic form of the level density parameter a was adoptad.

S
The emount of experimental information included here is more than dou-

(1)

©le that included in the 1961 paper and, therefore, provides a better
test of the medel's validity. In addition, the analytical form has heen

rewcitten to provide a more rapid method of estimating unknown cross

The opijective here is to extend and wmodify the procedure of Refer-

cnce 1 in order to gonerate energy dependent (n,2n) cross soctions for

i

welel., The resultant cross section is numerically integrated over the

Hy

ission spoctrum to obtain its welighted average.

Section II presents a “Discussion of (n,2n) Reactions." This is

"‘olliowed by the “"Description of the Mcdéel" (Section III), a "Usmparison

il

oZ Calculated and Experimehtal Cross Sections" (Section 1IV), a discus-
sion ¢f “iiow to Use the Working Curves" (Section V), and finally a
"rabvulation of Predicted Cross Sections" (Section VI). For those who
simply wish to accepkt and use the conclusions drawn in this reporct,

Scecticns TIT and IV may be omitted without loss of continuity.



