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GAMOS-based Monte Carlo simulation for dose calculation in electron radiotherapy: a

dosimetric analysis
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Abstract: Objective To discuss the accuracy of Monte Carlo simulation based on GAMOS for dose calculation in electron
radiotherapy. Methods The physical model of electron beams for Varian Rapidarc linear accelerator was constructed by GAMOS-
based Monte Carlo simulation. The model consisted of 3 levels of energy (6, 9, 12 MeV) and 3 applicators [ (6x6), (10x10), (15x
15) cm?]. The dose distribution of electron beams in water phantom was simulated, and the obtained results were then compared
with the measured results of percentage depth dose (PDD) and cross plane beam profile for evaluating the accuracy and efficiency
of Monte Carlo simulation based on GAMOS for dose calculation in electron radiotherapy. Results With more simulated particles,
the error between the simulation results and measurement results was smaller. When the number of simulated particles reached
5x10°%, the simulation results of electron beam range (Rp) and depth of 50% maximum dose (Ry,) were consistent with the
measurement results. The error was within 2% between the PDD results of simulation and measurement excluding the building-
up range. The error in cross plane beam profile was also within 2% between simulation results and measurement results among
all range, and the simulated radiation field size was consistent with the measured results. With higher level of energy, the applicator
size was larger, and the time used in parallel and synchronous simulation is longer, and the variation of simulation time was greater.
Conclusion Monte Carlo simulation based on GAMOS can accurately simulate the dose distribution in electron radiotherapy. The
increase number of particles can improve the accuracy of simulation, and the parallel and synchronous calculation can improve
the efficiency of simulation.
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