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The purpose of this work is to model electron contamination in clinical photon 
beams for Monte Carlo treatment planning and to commission the source model 
using measured data. Electron contamination needs to be considered in Monte Carlo 
treatment planning because of its significant effect on the surface dose and the dose 
at shallow depths. In this work, a planar source is used to represent the contaminant 
electrons at the source plane (above the upper jaw), the source size depends on the 
dimensions of the jaw opening. The energy spectra of the contamination electrons 
are predetermined using Monte Carlo simulations either in this work or from 
previously published results for photon beams from different linear accelerators. A 
‘random creep’ algorithm is employed to derive the weight of the contamination 
electron source from fitting the combination of the monoenergetic photon and 
electron percent depth dose (PDD) curves with the measured PDD curves. During 
Monte Carlo dose calculation, we sample one point on the source plane and one 
point on the sampling plane. The line connecting the two points defines the direction 
of the electron. We have integrated this electron contamination source into our 
multiple source model and validated the model for photon beams from Siemens 
PRIMUS accelerators. The dose distributions were compared with measured data. 
Our results showed good agreement (less than 2% or 2mm) for 10MV and 18MV 
photon beams. Investigations of different photon beams from different linac models 
are being carried out. 
 
 
 

 


