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LEGAL NOTICE

This report was prepared as an account of Govern-
ment sponsored work. Neither the United States, nor the
Commission, nor any person acting on behalf of the Com-
mission:

A. Makes any warranty or representation, express
or implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this report,
or that the use of any information, apparatus, method, or
process disclosed in this report may not infringe privately
owned rights; or

B. Assumes any liabilities with respect to the use
of, or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in this
report.

As used in the above, "person acting on behalf of the
Commission' includes any employee or contractor of the
Commission to the extent that such employee or contrac-
tor prepares, handles or distributes, or provides access
to, any information pursuant to his employment or con-
tract with the Commission.
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In the course of calculating probabilities of repeated neutron capture of
U238 in a high density fast neutron flux, we made a crude estimate of the
U239 fission cross section. This report gives that estimate and its basis.
We think of the process of neutron-induced fission as taking place
following the capture of a neutron and the subsequent sharing of the excita-
tion among many neutrons, from which collective modes may lead to fission
itself. Ignoring all but the main features in the above concept, we recognize
two gross functional forms of the fission cross section:
1. The exponential rise of the fission width as the top of the fission
barrier is approached.
2. The inverse velocity dependence of the average compound nucleus
cross section,
We therefore look for a crude cross section dependence below the fission

barrier of the form

where aF is the fission crogs section, GF CN is the cross section for forma-

tion of the compound nucleus, E is the neutron energy, and I'_ is the fission

F
width, We shall expect TpoN & En-l/2 and I'_ to be an exponential.

F
The following considerations were, therefore, incorporated in Fig. 1:
A. The well-known fact that for given element, both even mass num-

bered isotopes and the odd mass numbered isotopes separately show a



decrease in "threshold" energy with increasing mass number.l-4 We there-

fore estimate that U239 has a sharp positive rise in the fission cross section

at about 0.47 Mev.
B. The empirical variation of the 'plateau" value of the fission cross

4/3/A as put forward by Barschall and Henkel.5 Our estimate

from this work is that U239 has a "plateau' value of about 0.25 barn.

C. The simplest exponential law for T is ea(E-E°) . We estimate a

F
by comparison with an extrapolation from the f;hreshold86’7 of U234, U236,

U238, Np237, and Am241, using the more complete form of D below to ar-

section with Z

rive at a = 8.3 Mev-l. Compare Sea.borg.3

D. Putting in the thermal average va.lue7 of 15 barns at 0.0253 % 10“6

Mev and ignoring resonance structure, we estimate Eo from the formula
/ o 18 3(E-Ep)
= 9 JB.ollui=kg
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and we find Eo = 0.521 Mev. This result is in good agreement with the
independent estimate of A which gives a "threshold" of the order of 0.47 Mev.
Figure 1 shows that the above formula is in fortuitously good agreement.

E. The graph, therefore, incorporates the formula

(g barns) = 0.25 (0.521/EMev)]*2 exp[8.3 (E — 0.521)]

below E = 0.38 Mev with a plateau of 0.25 barn at about 2 to 4 Mev, the
two being joined by a smooth curve of no physical significance whatever,
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Fig. 1 Tp of U239 vs neutron energy.
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