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Beams Delivered Through a Photon Multileaf Collimator

Purpose: To useMonteCalo programmingmethod to accurakely modelelection beams deliveredthrough a photonmultileaf
collimator (pMLC) in prepaationfor their usein modulated electronradiotherapy.

Methods and Materials: Eledron transport througha Varian Clinac2100ClinearacceleratowasmodeledusingBEAMnrc. The
linearacelerabr is equippedwith Milenium80 multileaf collimator (MLC). Thelinac wasfirst verifiedusingtheelectron
applcatorsaganstmeasuementgakenin water.Thenthe applicatas wereremoved andelectronfields wereshapedisingthe ML C.
A phasespacefiles wasgeneatedat theendof theaccekrabr structure(afterthe MLC) andwasusedasinputin DOSXYZnrc to
calculatethe dosedistributionsin awaterphantom. Variousfield sizesrangingfrom 2cm x 2cmto 10cmx 10cm weremeasued
usingGafchromicEBT andKodak EDR2films moceledfor energesof 6, 9, 12,16, and 20 MeV at source to-surfacedistances
ranging from 70cmto 85cm. Thebeamprofilesand deph dosecurvesfrom thefilm measurementsere conpared agairst thedose
distibutionsobtainedfrom the Monte Carlocalculations..

Results Goodageemenwas achievedbetweerthe experinental dat andcalculatedvaluesfor our relativedepthdosecurvesand
beamprofiles,with devidionsof lessthan2 mmin the penumbraegionandwithin 1.5%in depthdose. The penumbaincreagd
with increasingSSD anddeceadwith increasingenergy Deviationsbetweemmeasued andcalculatedvalueswere affectedby
artifacts assodatedwith the Gafchromic film used.

Conclusion: The use of BEAMnrc and DOSXYZnrcis ahighly effectivemethodfor modelingelectra beamsshapedy apMLC.
CaremustbetakenwhenusingGafchromicfilm for beammeasirementsn orde to avoidattifactsthatmayaffectmeasiredvalues



