Interaction of High-Energy Proton Beam with a Thin Target
and Multiplicities of Neutron
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Abstract. An important ingredient in the performance of accelerator driven systems for energy production, waste transmutation
and other applications are the number of spallation neutrons produced per incident proton. The neutron multiplicities, angular and
energy distributions are usually calculated using simulation codes. We have presented multiplicities of the neutrons emitted in the
interaction of a high-energy proton (1500 MeV) with a thin target Pb, Bi. In this study we have used the code ISABEL to
calculate multiplicities of the neutron emitted. The results obtained have been compared with the available data.
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INTRODUCTION

TABLE 1. Comparison of neutron multiplicity per proton
and average energy of neutrons ejected after evaporation

Since some years, spallation reactions have gained
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considerable interest due to their importance in
technical applications. They can, for example, be used 1500 MeV 1220 MeV

for production of neutrons in spallation neutron Neutron Bi Pb Pb

source, and they can act as an intense neutron source multiplicity
in accelerator-driven sub-critical reactors, capable of per proton 7.05 7.19 13.89

incinerating nuclear waste and of producing energy Average
[1,2]. Recently, some experiments on p +"“Pb were energy 2.75 271
done, but theoretical analyses have been deficient.
This work analyses theoretically the dependence of

the number of spallation neutrons produced per
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subcritical reactors or spallation neutron sources[3].
The mean spallation residue and fission-fragment
kinetic energies are particularly important in the
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intense neutron sources for accelerator-driven ;g g

damages in the structural materials. In this study the
calculations were made with the ISABEL code. Level
density is taken from Gilbert and Cameron. The
neutron multiplicity per proton and average energy of
neutrons ¢jected after evaporation has been
calculated. Angle dependent neutron spectrum of
reaction p+Pb for energy 1500 MeV has been
examined. The results were compared with other
theoretical studies, and examined the relation between
to each other.

FIGURE 1. Multiplicity neutron as dependent angle with
collision p+Pb for energy 1500 MeV
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