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Purpose: This work proposes a methodology to build electron beam models capable to accurately represent clinical beams
using a simple assumption that it can be represented by a linear combination of monoenergetic beams.Simulationswith beam
aperture were alsoperformed in order to study the influenceof the beamdirection on PercentageDepth Dose,PDD.

Method and Materials: The representation of a clinical electron beam is made assigning weighting factors to each
monoenergetic component. For this purpose, depth dose curves were obtained from the Monte Carlo simulations of a set of
monoenergetic beamsof various energiesfrom 1 to 21 MeV. We defined a parameter so-called as LDED, the Limi t Distance
for Energy Deposition, which assessesthe distancefrom where the energy deposit ion drops to lessthan 1 % of the maximum
value. The weighting factors are then estimatedfocusing on the behavior of each of theseparameters as a function of beam
energy.

Results: The PDD closeto the phantom surface up to dmax (depth of maximum dose) is not affected by the variation of beam
aperture,µ, but fr om this point on its influence becomesvery strong. The valuesof µ adopted were 0.997 and 0.995for 9 and
15 MeV, respectively. Comparisons between calculated and measured PDD show discrepancies less than 1.3% and 2.8%
respectively for 9 and 15 MeV in the build-up region. Twenty mil lion electron histories were simulated to achieve maximum
standard deviationsof 0.6% and 0.7%.

Conclusion: This work demonstrates that a simple beam model basedon a linear combination of monoenergetic beamsand
tr ial and error method can be usedto represent clinical electron beams.PDD can be achievedusing homogeneousintensity
spectra but this it is not adequate for the beam profile, requiri ng heterogeneous intensity spectrum to reproduce measured
data.


