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Geant4 Simulations of Neutron Production Double Differential Yields
in Light Charged Particle Induced Reaction

ZHANG Xin'?, CHEN Zhigiang"!, LIU Bingyan?, HAN Rui!, TIAN Guoyu!, SHI Fudong!, SUN Huil??

(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. School of Nuclear Science and Technology, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The study of secondary neutrons produced by light charged particles induced reaction is of great signi-
ficance to the design and optimization of accelerator shielding. The neutron double differential yields from 33 MeV-
d, 65 MeV-He and 65 MeV-‘He bombarding thick carbon, copper and lead targets in the directions of 0°, 15°,
45°, 75°, 135°, are calculated by using Geant4 code with INCL, BIC and BERT physics models, and compared
with the experimental data. The results show that, for the 33 MeV d-induced reaction, the results from the INCL
model basically reproduced the experimental data of carbon and copper targets, but overestimated the neutron
yields corresponding to the direct process in lead target. The results from the BIC model and Bert models failed to
reproduce the broad peak due to the stripping of the projectiles. For the 65 MeV 3He-induced reaction, the results
from the three models could not reproduce the neutrons in the stripping process in the forward angles. The calcu-
lated ones with these three models agreed well with the experimental results in other angles. For the 65 MeV ‘He-
induced reactions, the calculation results of the INCL model are in good agreement with the experimental ones for
carbon and copper targets, but underestimated the neutrons for lead target. The calculation results of the BIC
model and BERT model underestimated the experimental data for carbon target and slightly overestimated the ex-
perimental ones for lead target in large angles.
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