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Purpose: To validatetheaccuracyof photon beammodeling for a newcommerciallyavailable MonteCarlotool andto assessits
performancein clinical settings.

Method and Materials: The XVM C photondosecalculationalgorithm hasbeencommissionedfor 6 MV and 15 MV VarianTrilogy
beamswith BrainLAB M3 and Varian Millennium MLC devices.Depthdoses,profiles,andbeamoutput factorsweremeasuredin
water with photon diode andresults werecomparedwith thosecalculatedby XVMC algorithm in thesamegeometry. TheMLC
characterization of beammodels weretestedin homogeneousphantoms for variouscombinationsof MLC patternsusingfi lm andion
chamber measurements.The effectsof leafthickness, intra/inter-leaf transmission,roundedleaf transmission havebeeninvestigated
usingfilm andion-chamberdosimetry. Theaccuracyof XVMC dosepredictionsin tissueinhomogeneitiesandnearinterfaceshave
beeninvestigatedwith TLD, ion-chamber,andfil m measurementsin variousinhomogeneousphantomsafter measurements were
corrected for dosein-medium.

Results:XVMC dosecalculationsin homogeneousphantom predicted thedepthdosesandprofileswithin 1%, indicatingaccurate
modeling of beamenergy spectra and penumbra,for both6MV and15 MV photonbeammodelsusing eithercollimating systems. The
rounded leaf endandintra-leaf transmission weremodeledaccuratelywithin 2% as determinedwith film measurements.XVM C dose
calculationsin tissueinhomogeneitiesandnearinterfaceshavebeenverified within 2-3% with TLD andion chambermeasurements,
after themeasurementswerecorrectedfor dosein medium.

Conclusion: XVMC algorithm commissionedfor 6 and15MV photonbeamswasshownto accurately predictdosebuildup/down
effectsin tissueinterfacesin clinically relevantsituations increasingtheability to accurately calculatepatientdose.
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