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Establishment of a virtual source model of Varian RapidARC linear accelerator with 6 MeV X-ray
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Abstract: Objective To model the accelerator beam information for reducing the workload of linear accelerator
commissioning process, and to verify the accuracy of established model based on the dose calculation of Monte Carlo
method. Methods The energy and direction of the photon beam which was divided into primary photon beam and scattered
photon beam were described with mathematical formula in order to establish the virtual source model. The dose distribution
in water calculated with Monte Carlo method was compared with the measurement data in the water tank, and the actual
plan calculated using source model was compared with the results of commercial treatment planning system (TPS). Results
The errors of percent depth dose and off-axis ratio curves were basically within 1.0% and within 2.0%, respectively. In a
case of prostate plan, the dose-volume histogram curve calculated by the proposed method was basically the same as that
calculated by different TPS. Conclusion The virtual source model method which can represent the beam information of
linear accelerator and calculate the plan for a single case within 40 seconds realizes the real-time dose verification before
treatment and has potential in the automatic commission process of linear accelerator.
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Fig.1 Structure of linear accelerator
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