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Simulation of Neutron Moderating Materials Performance Based on
BNCT of 2.5 MeV Proton Accelerator

GU Shaoxian!, CUIF engjiel, WANG Ningyul, YIN Chuou!, ZHANG Shengyuanl, HU Jinyoul’z,
CAI Yunzhul, WU Zhangwenl, WANG Junl, LI Xia3, GOU Chengjunl’T

(1. Key Laboratory of Radiation Physics and Technology of Ministry of Education, Institute of Nuclear Science and Technology,
Sichuan University, Chengdu 610064, China;
2. Cancer Center, Sichuan Academy of Medical Sciences & Sichuan Provincial People’s Hospital, Chengdu 610072, China;
3. Department of Radiotherapy, Cancer Center, West China Hospital, Sichuan University, Chengdu 610041, Chin)

Abstract: Boron Neutron Capture Therapy (BNCT) based on accelerator neutron source is a new generation of radiation ther-
apy. As an important part of the BNCT facility, Beam Shaping Assembly (BSA) aims to moderate the fast neutron beam in the
neutron source to the epithermal neutron energy region (0.5 ev~10 keV), and to minimize the components of fast neutron,
thermal neutron and y ray during the treatment. The "Li(p, n)’Be reaction with a 2.5 MeV/10 mA proton intensity was taken
as the method for generating neutrons. In this paper, the Monte Carlo software package Geant4 (Geometry and Tracking) was
used to study and analyze the effects of different thicknesses of AlF;, Fluental, Al,O; and Al as moderator materials on the
epithermal neutron flux rate, epithermal neutron flux to thermal neutron flux ratio, fast neutron and y ray components at the
beam exit. The results show that when AlF; with a thickness of 25 cm is selected as the moderator material, the neutron beam
parameters of the epithermal neutron beam after shaping and moderation all meet the recommended value by the International
Atomic Energy Agency (IAEA).

Key words: boron neutron capture therapy; Monte Carlo simulation; moderated material; epithermal neutron
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