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Monte Carlo Study on the Performance of 200 MeV Proton
Therapy Energy Degraders Made of Different Materials

LIU Hongdong, YANG Lu, PEI Xi, CHEN Zhi, XU Xie'
(School of Nuclear Science and Technology, University of Science and Technology of China, Hefei 230027, China)

Abstract: Energy selection system (ESS) is an important component for medical proton cyclotron system. It
has been widely used to modulate the proton energy in accordance with treatment requirements. ESS consists of
the energy degrader which was mostly made of graphite. Recent years, to improve the transmission efficiency of
the proton beams, beryllium and boron carbide have been proposed to substitute the graphite. In this work, the
Monte Carlo code, TOPAS, was used to simulate the transport process of 200 MeV proton beams traversing the
multi-wedge energy degrader made of graphite, beryllium and boron carbide, respectively. Energy fluxes of the
protons and secondary neutrons after degrader, as well as the energy dispersion of the degraded proton beams,
were calculated. It is found that the energy dissipation effect is nearly identical for all three kinds of degrader
material, but using the beryllium or even boron carbide can improve the proton transmission efficiency. However,
more secondary neutrons would be produced when proton beams interact with the beryllium and boron carbide,
suggesting the need of additional consideration for radiation shielding to devices.

Key words: proton therapy; energy degrader; Monte Carlo; TOPAS; transmission efficiency

Received date: 17 May 2017; Revised date: 13 Jun. 2017

Foundation item: National Natural Science Foundation of China (11575180); National Key R&D Program of China
(2017YFC0107500)

t Corresponding author: XU Xie, E-mail: xgxu@Qustc.edu.cn.


http://dx.doi.org/10.1118/1.4828781
http://dx.doi.org/10.1118/1.4828781
mailto:xgxu@ustc.edu.cn

	1 引言
	2 材料与方法
	2.1 能量选择系统与降能器材料设计
	2.2 基于TOPAS软件的蒙特卡罗模拟计算

	3 结果与讨论
	3.1 降能后质子能量分散FWHM与质子能量关系
	3.2 降能后质子能量与降能器厚度之间关系
	3.3 不同材料降能器对质子束的传输率对比
	3.4 不同材料降能器与质子相互作用产生次级中子的对比

	4 结论

