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Monte Carlo radiotherapy treatment planning requires detailed information on the beam characteristics such as energy, angular and 
spatial distributions of the particles in the beam.  A multiple-source model has been proposed to represent and reconstruct the beam 
phase-space data. In this work, we used the multiple-source model to commission the Siemens PRIMUS accelerator electron beams 
(6-21 MeV) for our Monte Carlo treatment planning system. The source model used here includes four sub-sources, a point electron 
source for the primary electrons, a point photon source for the contaminant photons, and square-ring electron sources for the scattered 
electrons from the scrapers of the electron applicator.  The source model parameters are derived directly from a set of measured beam 
data including central-axis percentage depth dose curves and dose profiles at different depths.  The particle phase space is 
reconstructed above the last scraper of the electron applicator to allow patient specific cutouts together with the last scraper being 
simulated in the dose calculation.  The beam phase space data obtained from the source model is then used in the Monte Carlo patient 
dose calculation.  The dose distributions are calculated using an EGS4 user code called MCSIM, which is developed specifically for 
radiotherapy dose verification.  Good agreement (within 2% of maximum dose) was achieved between Monte Carlo dose distributions 
based on reconstructed phase space and measured beam data.  These results confirm the validity of the multi-source model and the 
procedure for electron beam commissioning based on a standard set of measured beam data.  

 


