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A Study of Heavy-Ion Beam Simulation using Geant4
on KISTI-5 Supercomputer

We introduce the result of heavy ion beam simulation using Geant4 version 11.0.2. There has been relatively
little focus on accelerator-based study of secondary particles in the nuclear physics, biophysics, and dark
matter research. In this study, we have compared our simulation result with experimental data on collisions
between the liquid hydrogen target and uranium beamswhich take the energy of 1 GeV per atomicmass. Since
the Geant4 is more accurate than any other simulation packages for particle-matter interaction, we have used
it for this study. We examine the validity of the Geant4 model with the comparison between simulation and
experiment result. Next, we examined the various physics models built in Geant4 to determine the optimized
model. We checked how each physics model describes the expected physical phenomena. We checked the
cost of CPU time to findwhat the best cost-effective physics model is. As a result, we have found the optimized
physics model for our study. Finally, we simulated the interaction between particle and matter to study the
secondary ions created by beam-target collision. The uranium plate target with thickness 1~10mm is used
for simulations. The proton beam with energy range 0.1~1 GeV per atomic mass is used for simulations. We
execute Geant4 simulations to determine the characteristics of secondary heavy-ion beams.
We have used the KISTI-5 supercomputer [Nurion Knight Landing (KNL)] to run the simulation. Nurion KNL
is equipped with 8,305 nodes and 68 cores per node. To find the cost-effective physics model on uranium beam
to liquid hydrogen target, the CPU time of calculation is measured by using 64 nodes. Same condition is used
to study the secondary beam from proton beam to uranium target. These results will help the experiments for
secondary particle at RAON, which is an upcoming facility for heavy-ion collision experiments in Korea.
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