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Development of a new generation radiation simulator

SASAKI, TAKASHI
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Geant4 has been widely used in many fields including physics, medicine,
space, engineering and so on. The calculation speed became the key issue to perform more detailed
and accurate study. Multi-threaded version of Geant4 was developed for answering such demands.
However, the performance was not satisfactory in some areas such as radiotherapy simuation and DNA
level simulation. We attmpted further improvements on the performance of MT-Geant4 and evaluated the

performance of Xeon Phi in technically and also economilally.

MPEXS was developed based on Geant4 in the CUDA language to be used on NVIDIA GPU. We have achived
more than 200 Xeon core equivalent performance on NVIDIA K20c for the case of LINAC treantment
simulation. MPEXS-DNA, a CUDA version of Geant4-DNA, has been developed and the performance was
almost 250 Xeon core equivalent on K40c. Toward further applications, the development will be
contined to include more physics processes such as hadronic interactions.
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Water phantom | e-20MeV | y6 MV ALSINMY]
Geant4 (Cl.’U) 1.84 0.780 0.803
[msec/particle]
MPEXS (G!’U) 8.81x10°% 3.36x10% 4.33x 102
[msec/particle]

Speedup factor
(= G4/ MPEXS) 208 232 185
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