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Slowing Down with Anisotropic Scattering

The technique of expanding Laplace transforms in a
series of the transform variable before inversion was ap-
plied in an earlier paper (I) to determine the flux obtained
from an energy distributed neutron source in an infinite
homogeneous system. This method is capable of extension
to slowing down when the differential scattering cross sec-
tion of the nuclei is anisotropic in the center of mass sys-
tem. We will assume that the angular distribution of scat-
tered neutrons is independent of the initial energy and will
also omit extraneous complications, such as absorption, in
order to give a simple outline of the main feature of the
problem.

The angular distribution of scattered neutrons is as-
sumed to be given by ¢(u) where x is the cosine of 8, the
scattering angle in the center of mass system. In terms of
the initial and final lethargies »’ and u,
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where « is the maximum fractional energy loss on a collision.

The neutron balance equation in the lethargy interval
du at w is
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where ¢ (u) is the flux, Z,(u) the scattering cross section,
and S(u) the source, all at lethargy u, and u,, = In(1/a).
Taking the Laplace transform of Eq. (1) and rearranging
terms we find
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and s = 3(1 — «).

The normalizing condition on g(u) is fl_l gw) du = 2
which is equivalent to K(0) = 1. Thus the expansion of
{1 — K(p)}'in powers of p is

1 1
. ; 2 ...
1K) & p+704+‘)up+724p +

where &4 and vy, are constants to be determined.
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Inverting Eq. (2) gives
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The coefficients in Eq. (4) are found from the relation
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The logarithm in the integrand of (6) can be expanded
in powers of 8 to any required accuracy, thereby determin-
ing the coefficients in Eq. (4) for any scattering material.
For all but the lightest nuclei it will be found adequate to
retain only the terms of O(8?) in Eq. (6) and the first two
terms of the series in Eq. (4).

As an illustration we now treat the simplest problem of
a heavy scatterer for which « — 1. We may therefore neg-
lect terms O(8%) and take § = £, the average logarithmic
energy decrement for isotropic scattering.

Equation (6) now gives
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where the bar denotes the mean value. Substituting from
(7) into (5) and rearranging the terms,
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For a heavy scatterer the first two coefficients in the ex-
pansion (4) are thus

ga=t1—p)
_1—2Zt. )
Yoa 2(1 — ﬁ)z



314 LETTERS TO THE EDITORS

where £4 can be shown to be the average logarithmic energy
loss and £4v04 is the modified Greuling-Goertzel correction.
The first of Egs. (9) has been derived for a particular an-
gular distribution by Weinberg and Wigner (2).
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