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Modeling Electron Transport and Monte Carlo Calculations for Electron Beam 
Dosimetry 
 
In clinical settings, doses from electron beam radiation are calculated using the pencil 
beam algorithms developed by Hogstrum and colleagues.  The theory is based on the 
Gaussian distribution solutions derived from the Fermi-Eyges small angle transport 
model.  For practical applications, a measured central axis percentage depth dose curve is 
also required as input.  Monte Carlo codes such as EGS4 and MCNP, originally 
developed for high energy physics applications, have also been used to calculate depth 
dose curves from first principles.  For medical physics applications, considerable 
simplifications can be made since the minimum practical voxel is constrained to have 
linear dimensions of at least 1-2 mm due to practical limits in patient immobilization and 
disease localization.  Since this corresponds to the range for an electron of about 400kV, 
for most of their path the electron energy E >> moc

2 and the relevant electron scattering 
cross sections (and stopping powers) are saturated at a constant value.  Both the inelastic 
and elastic mean free paths are a few microns which means that even in a single voxel the 
electron will experience on the order of 103 angular deflections and energy loss events.  
Thus, the use of Gaussian angular and straggling distributions is quite justifiable.  
Furthermore, the details of Auger emission and K shell production are irrelevant, since 
energy from such events will be deposited locally.  Based on these arguments, the results 
from simplified fast running Monte Carlo code and an electron transport code will be 
presented.   


