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Purpose: To evaluatetheperformancesof themotorizedremote controlled multi-leaf collimator for electron (eMLC) prototype
developedin ourcenter.To developa MonteCarlo modelof this prototype.To comparemeasurementsandsimulateddatafor various
field configurations.

Method and Materials: Themodelof theeMLC andtheElektalinacheadfor electron beamenergiesof 6, 8, 10,and12 MeV was
developedusingtheMonteCarlo packageBEAMnrc/EGSnrc.Thedosehasbeencalculatedin a waterphantomusingDOSXYZnrc
softwarefor different field sizesfrom 1.4X1.4to 16.8X16.8cm2. Themeasurement have beendoneusingelectronsilicon diode.The
simulatedandmeasuredprofiles,percentagedepthdose andoutput factor havebeen usedto validatetheMonteCarlo model.Physical
parameterssuchasleakagetroughtheleaves,doseresolution,contamination doseandleaf scatter were investigated.Thenumberof
electronhistoriesor thevoxels dimensionswherechosento leadto a statisticaluncertainty betterthan2% (1 SD).

Results: For all field configurations,thedifferencebetweenmeasuredand simulatedpenumbrasis lessthan2 mm andtheagreement
for outputfactors is within 2 %. Thetotal leakagedoserelative to themaximum central axis dosefor a 9.8x9.8cm2 eMLC field size at
12 MeV at thewatersurfaceis 1.7%.and at dmax is 1.5%.We needto closeat least two leavesin orderto cut 50% of thedoseunder
the leaves.

Conclusion: Our results showedthat theeMLC andLinacMonteCarlomodelis a realistic model.A combinationof theMonte Carlo
modeland theprototype could beusedto developadvancedtechniqueslikemodulatedelectrontherapyandmixed-beammodulated
therapy.


