AbstractID: 7265 Title: Monte Carlo simulation and measurment investigations of
motorized multi-leaf collimator for electron beam delivery

Purpose: To evaluatehe performancesf the motorized remote contolled multi-leaf collimata for electron (eMLC) prototype
developedin our center. To developa Monte Carlo modelof this prototype.To compareneasuementsandsimulateddatafor various
field configurations.

Method and Materials: Themodelof theeMLC andthe Elektalinacheadfor electon beamenegiesof 6, 8, 10,and12 MeV was
developed usingthe Monte Callo padkageBEAMnrc/EEGShrc. The dosehasheen calculatedn awaterphantomusingDOSXYZnrc
softwarefor differert field sizesfrom 1.4X1.4to 16.8X16.8cn?. Themeasuremat have beendoneusingelectronsilicon diode.The
simuatedandmeasuredprofil es,percenagedepthdos andoutput factor havebeean usedto validatethe Monte Calo model.Physical
parametersuchasleakaetroughtheleavesdoseresdution, contaminaion doseandleaf scater were investigated. The numberof
electronhistoriesor thevoxds dimensonswherechoserto leadto a statsticaluncertinty betterthan2% (1 SD).

Results Forall field corfigurations thedifferencebetweemmeasurednd simulatedpenumbrass lessthan2 mm andtheagreement
for outputfactars is within 2 %. Thetotal leakaye doserelative to the maxinum central axis dosefor a9.8x9.8cn? eMLC field size at
12 MeV atthewatersufaceis 1.7 %.ard atdmais 1.5%.We needto closeat leasttwo leavesn orderto cut 50 % of the doseunder
theleawes.

Conclusion: Our resuts showedtha theeMLC andLinacMonte Carlomodelis arealigic model.A combinationof the Monte Carlo
modeland the prototype could be usedto developadvancedechniquedi ke modulated electrontherapyandmixed-beammoduated
therayy.



