Letters to

Comments on “A Pulsed Neutron Experiment with
Beryllium by the Use of a Gamma-Ray Flash
from an Electron Linear Accelerator”

In a recent paper, Aizawa et al.! reported some inter-
esting results on the decay of neutron pulses inside beryl-
lium assemblies. They extended earlier studies to smaller
assemblies and to longer times. From their measure-
ments, they conclude that their results contradict the limit
suggested by this author.? They also doubt the physical
basis of the assumptions involved in deriving that limit.
In this connection, we would like to make the following
observations:

1. In an earlier paper, Zhezherun® also observed that
his measured value of the decay constant in BeO exceeded
the limit proposed by this author. However, from his
previous measurements® of the energy variation of the
total cross section of neutrons in BeO, he found that the
values of the cross section at Bragg peaks were sample
dependent and always less than (or equal to) the corre-
sponding theoretical values. (A similar effect was noticed
in graphite by Khubchandani.’) Therefore, for a given
material one would expect the value of A\« at E = E, (for
notation, see Ref. 1) to be, in general, larger than the
corresponding calculated value, and hence the slope of the
Ak curve, which has to be determined by taking the ob-
served value of Ay at E = E,, would also be larger than
the theoretical slope. It is, therefore, not surprising
that some experimental points, particularly those for
large B?, should lie above the theoretical limiting curve
for Ax. This point was also brought out during discussions
on Zhezherun’s paper.® We feel it will be of considerable
interest if the total cross section of neutrons near the
first few Bragg peaks could be measured for samples of
the material used by Aizawa et al.}

So far, nothing seems to indicate that the limit set by
this author is in contradiction with experimental data.
If anything, they can be used to comment, at least qualita-
tively, on the state of crystallinity of the material.

We completely agree with Aizawa et al.' that for
B*> BE, the decay constant must ultimately tend to Ayjp.
However, in our paper,’ we consider only the pseudomode
and, provided it exists (it may not under certain condi-
tions), we feel it will be bounded by Ak.
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the Editor

2. We do not agree with Aizawa et al.,! or for that
matter with Corngold,ﬁ that there is no physical justifica-
tion for Ax. In the first instance, the limit was deduced
from purely physical arguments® but there is mot much
point in repeating them here. Later work, particularly by
Corngold and his co-workers,’*® established the correct-
ness of the limit (Corngold calls it A and has derived a
more general expression for it). More recently, Mat-
sumoto® discussed the bounded Boltzmann equation in
detail. Using his method of inelastic scattering expansion,
he analyzed the pulsed neutron problem and found that
“‘the pseudo mode presented by ¢'2’ was found to approach
the eigen spectrum of the thermal bounded equation. This
circumstance supports Kothari’s concept of the pseudo-
mode.”’
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Reply to “Comments on ‘A Pulsed Neutron Experiment
with Beryllium by the Use of a Gamma-Ray Flash

from an Electron Linear Accelerator’ ”

As to the total cross section of beryllium metal used
in our experiment,’ which was made from metal beryllium
powder (-200 mesh) vacuum pressed at high temperatures,
we have already finished the measurement of the cross
section of the sample itself. We are now preparing to
publish a paper entitled ‘‘Temperature-Effect of Thermal
Neutron Scattering Cross Section of Beryllium.’”” For
reference we show here, as Fig. 1, a preliminary graph of
the total cross section at room temperature, in which the
measured cross section is in good agreement with the
calculated one near the Bragg peaks; it is also in good
agreement with the data shown in BNL-325 (Ref. 2). Then
it is clear that there is no sample dependency on the cross
section of beryllium metal; usually the grain size is so
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