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Clarification of the cell death mechanism by radical effect
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The purpose of this study was to estimate an impact on radical effect in the
proton beams using a combined approach with physical data and gel data. This study used a polymer
gel dosimeter. The spatial distribution of the physical dose was calculated by Monte Carlo code
system PHITS.The simulation results were compared with measured the depth-dose distribution and good
agreement was found, and the spatial distribution of a gel dose with threshold LET value of proton
beam was calculated by the same code. Then, the relative distribution of the radical effect was
calculated from the physical dose and gel dose. The relative distribution of the radical effect was
calculated at each depth as the quotient of relative dose obtained using physical and gel dose. The
agreement between the relative distributions of the gel dosimeter and Radical effect was good at the
proton beams.
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