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Study of Discrepancy between Different Cell Models and Physical Processes of the Geant4
Monte Carlo Simulation Toolkit in BNCT

WU Jdun-xiang, YOU Shi-hu, WU Zhang-wen, HOU Qing, GOU Cheng-jun
Key Laboratory for Radiation Physicsand Technology of Ministry of Education, Institue of Nuclear Science and
Tecnology, Sichuan University, Chengdu 610064, China

Abstract; Objective In boron neutron capture therapy (BNCT), Monte Carlo method was always used to evaluate dose distri-
bution within cell. The simulation outcome would be affected by construction of cell models and selection of physical process
thatcharged particles interacted with matter. Comparing the difference between two cell (real and simple cell model) and physi-
cal processes(Penel opePhysics and LivermorePhysics process) to improve the accuracy of the smulation. Methods The ranges
of a and "Li which were producted by BNCT, the mean specific energy and single event spectrum in nucleous were all got by
simulating with different physical processes(PenelopePhysics and LivermorePhysics process) in different cell models(real and
simple cell model). Results Compared the difference between two cell models and physical processes ,and the results show
that the outcome of different physical processes were consistent.But the result of two cell models had a lager difference. The
biggest difference in the range of charged particles and the mean specific energy between different cell models were approxi-
mated to 8.3% and 26%, respectively. And the biggest difference in the peak of single event spectrum was approximated to
25%. Conclusion The simulation in BNCT can use any physical processes (PenelopePhysics and LivermorePhysics process),
but the selection of cell models (rea and simple cell model) should be careful. The result provided the reference that what kinds
of cell models and physical processes should be selected when using Geant4 simulation in BNCT as well asimproved the accu-
racy of the smulation
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Tab.1 Chemical Composition of Cellular Materials by Percengtage Mass Fraction

Chemical Composition(%6)

Material
H (6] C N P Na S Cl K
Real Model  Cytoplasm 10.55 56.30 29.88 251 0.04 0.11 0.24 0.16 0.21
Nucleus 10.60 74.20 09.00 3.20 2.60 - 0.40 - -
Simple Model Cytoplasm 11.19 88.81 - - - - - - -
Nucleus  11.19 88.81 - - - - - - _
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Tab.2 The Classes of Two Physical Processes
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