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There are a lot of integral experiments carried out so
far using DT neutrons. In the experiments, elastic
scatterings, especially forward scattering events are
dominant because the forward scattering reaction cross
section is larger than that of backward angle scattering.
However, in deeper places contribution of the backward
angle scattering can increase."” In order to validate large
angle scattering cross sections, we have started investigating
how integral experiments should be performed with a DT
neutron source. The aim of this work is to design a new
integral benchmark experiment with activation foils, in
which the contribution of forward scattering neutrons to
activation would be reduced as low as possible in order to
emphasize that of backward scattering neutrons.

For this purpose, we have proposed a shadow-bar
experiment.” The basic geometry is shown in Fig. 1. By
using this arrangement, neutrons enter the detector foil after
a few times scatterings at the target plate which are more-or-

less backward scattering.
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Fig. 1 Conceptual arrangement of experiment.

We examined several configurations for the
experiments as shown in Figs. 2 and 3. To clarify which
angle of scattering is frequent and to estimate the detection
efficiency in these configurations, neutron transportation
calculations were performed and tracks of neutrons were
analyzed. In the simulation, Monte Carlo transport
calculation code, MCNP5 was used and all the neutron
tracks and events were recorded by PTRAC option. Also,
the reaction rate of **Nb(n,2n)’*"Nb reaction was estimated.

As the results, in C configurations in Fig. 2, the large
angle scatterings occurred more frequently and the reaction
rates became larger than in E configurations in Fig. 3, if the
target angles are the same. In the configuration where the
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Fig. 2 Centered configuration.
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Fig. 3 Off-centered configuration.

target plate was set with a slant against a shadow-bar, the
scattering angles of the tallied neutrons become shifted to
the forward direction.

The contribution of large angle scatterings varies
according to configurations of the shadow bar and the target
plate. It is emphasized best in the case of E-22.5 in Fig. 3,
though the reaction rate is very small. It is thus implied that
different configuration can validate different angle part of
scattering cross sections. The validation of large angle
scattering cross section would be performed by comparing
C/Es obtained from these experiments.
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