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FLUKA and Geant4 Simulation of Spallation Neutrons from
Lead and Tungsten Targets Bombarded with
400~1500 MeV Protons

SONG Lin*?, CHEN Zhigiang"", HAN Rui', SUN Qi''?, TIAN Guoyu®?, REN Peipeil2

(1. Institute of Modern Physics, Chinese Academy of Sciences, LanZhou 730000, China;
2. Unwversity of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The reliable Monte Carlo simulation codes coupled with nuclear reaction models play an important
role in the neutronic calculation for the design and optimization of the ADS spallation target. In this work, the
double differential cross sections at different angles produced from a thin lead target bombarded with 597 and
1500 MeV protons, the neutron energy spectra at different angles produced from a thick lead target bombarded
with 500 and 1500 MeV protons, and the neutron energy spectra in the backward direction(175°) produced from a
thick tungsten target bombarded with 400, 600, 800, 1000 and 1200 MeV protons are calculated with the Geant4
code coupled INCLXX, BIC and BERT models and the FLUKA code. The calculations are compared with the
available experimental data. The results show that, for the thin lead target, the calculations with the Geant4
coupled INCLXX model and FLUKA code well reproduce the experimental results. In a energy range from 10 to
40 MeV, BIC model obviously overestimates the experimental results, and BERT model slightly underestimates
the experimental results. For the thick lead target, all of the calculations underestimate the experimental results
around 40MeV. For the thick tungsten target, the Geant4 coupled BIC model and FLUKA code well reproduce the
experimental results. INCLXX model underestimates the experimental results above 60 MeV. BERT model bad
reproduces the experimental results. Overall, the neutronic calculations with the Geant4 code coupled INCLXX
model and FLUKA code for the ADS spallation target is reasonable and reliable.

Key words: Geant4; FLUKA; Monte Carlo Method; spallation reaction; neutron spectra
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