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Purpose: To useMonteCarlo programmingmethods to accurately modelelectron beams deliveredthrough a photonmultileaf
collimator (pMLC) in preparationfor theirusein modulatedelectronradiotherapy.
Methods and Materials: Electron transport througha VarianClinac2100ClinearacceleratorwasmodeledusingBEAMnrc. The
linearaccelerator is equippedwith Mi lenium80 multileaf collimator(MLC). Thelinac wasfirst verifiedusingtheelectron
applicatorsagainstmeasurementstakenin water.Thentheapplicators wereremovedandelectronfieldswereshapedusingtheMLC.
A phasespacefiles wasgeneratedat theendof theaccelerator structure(aftertheMLC) andwasusedasinput in DOSXYZnrc to
calculatethe dosedistributionsin a waterphantom.Variousfield sizesrangingfrom 2cm x 2cmto 10cmx 10cm weremeasured
usingGafchromicEBT andKodak EDR2films modeledfor energiesof 6, 9, 12,16, and 20 MeV at source- to-surfacedistances
ranging from 70cmto 85cm.Thebeamprofilesand depth dosecurvesfrom thefilm measurementswere comparedagainst thedose
distributionsobtainedfrom theMonteCarlocalculations..
Results: Goodagreement was achievedbetweenthe experimental data andcalculatedvaluesfor our relativedepthdosecurvesand
beamprofiles,with deviationsof lessthan2 mm in thepenumbraregionandwithin 1.5%in depthdose. The penumbra increased
with increasingSSDanddecreasedwith increasingenergy. Deviationsbetweenmeasured andcalculatedvalueswere affectedby
artifacts associatedwith theGafchromic film used.
Conclusion: The use of BEAMnrc and DOSXYZnrcis a highly effectivemethodfor modelingelectron beamsshapedby a pMLC.
CaremustbetakenwhenusingGafchromicfilm for beammeasurementsin order to avoidartifactsthatmayaffectmeasuredvalues.


