Letters to

Comments on Particle Transport in Finite Rods

In an interesting exchange, Woolf et al.' have derived
expressions by the method of invariant inbedding for the
contributions to the reflected and transmitted particle
currents for a finite one-dimensional rod, and Williams®
has pointed out how these relations can be obtained by a
generating function technique. Woolf et al, define T,(¢#) and
R,(f) as the transmitted and reflected currents, respec-
tively, of n-times scattered particles for a rod of length £.
The generating functions of Williams are
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We wish to point out that these expansions are not mere
mathematical artifacts, but have an immediate physical
interpretation. If the parameters b and f of Woolf et al.
are normalized to be the velafive probabilities of backward
and forward scatterings (so that f + b = 1) and if z is taken
as the scattering probability, then G and H are, respec-
tively, the total transmitted and reflected currents. The
currents themselves serve as generating functions. An
order-of-scattering expansion is nothing but an expansion
in the scattering probability., Williams’ Eqs. (3) and (4) are
the well-known Ricatti equations applied to this case.

One can readily obtain still other relations. For
instance, the internal currents in the positive and negative
directions at any point x, 0 =< x < ¢, are, respectively,
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We obtained these results by a trivial substitution in the
general solution® obtained by the Transfer Matrix Method,
but they can be readily derived by many other methods as

well.
Note that with our interpretation, z is restricted for a

nonmultiplying system, so that A < 0.
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the Editor

Comments on Beryllium (n, 2n) Cross Sections in
ENDF /B-1V and -V

In a recent paper by Drake et al.,’ a comparison was
made between their experimental results and the evaluated
beryllium cross sections in ENDF/B-IV (Ref. 2). As the
authors indicated, the agreement was good for the integral
elastic and (n, 2n) cross sections at their three incident
energies of 5.9, 10,1, and 14.2 MeV; however, the double-
differential cross sections, ¢(E — E’, ), were in disagree-
ment. Drake correctly pointed out that the low-lying °Be
levels were overemphasized in the evaluation. This prob-
lem is one that can be and has been corrected in subsequent
evaluations. However, there are inherent difficulties with
the ENDF/B formats and Cross Section Evaluation Working
Group (CSEWG) procedures that carry over to ENDF/B-V
(Ref. 3) and that limit the usefulness of the beryllium
evaluation. This Letter points out these problem areas.

It is well known*®® that levels in °Be decay by neutron
emission to levels in ®Be, so that the (n, 2x) reaction can
be described as a time-sequential process, *Be(n, n,) X
*Be (W) (n:)"*Be (Wg), where the W’s are the excitation
energies corresponding to levels in °Be and °Be that are,
for the most part, very wide.® In 1973, the ENDF/B for-
mats were changed to allow the °Be (n,2n) reaction to be
described by up to four such time-sequential processes.
All °Be levels were to be considered as having zero width,
and the energy-angle correlation was neglected for the
second neutron. The validity of neglecting the energy-angle
correlation has been discussed previously.® The data were
presented in this form for ENDF/B-IV using four levels in
®Be. The second neutron energy and angle distributions,
presented as tables, included the wide-level effects of both
nuclei, since they had been previously integrated over the
level distribution functions in both **Be and ®**Be. There is
another option within ENDF/B formats that would permit
the correlated distribution, ¢(E — E’, 1), to be entered di-
rectly, but the CSEWG procedures do not allow this format
to be used.

In 1976, both Drake’s work' and the results of another
recent measurement’ were made available to us, and °Be
was reevaluated. These results were placed in the ENDL
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