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Purpose:

Thepumposeof thiswork is to testtheaccuracyof the Geantdrelease.0for usein IMRT patientdosecalculatons. Thisis of
importancesincemajor chargeswere madein the multiple scateringengnestarting with Geant4releases.0, but the packagehasnot
sincebee extensivelytestedfor low energyphaonsrelevantfor simulating paient treatmentsWe comparecalculatediose
distibutionsin homog@&eousandhetengeneousultilayer phantomswith expermentsandwith resuts from a well-bencdimaiked
Monte Carlo toolkit, DPM (DosePlaming Method).

Method and Materials:

We invedigatedthe ability of Geait4 to reproduceexpaimentally measiredlateral anddepth doseprofilesin ahomogeneouwater
phariom irradiatedwith 10x10cm?, 30x30 cm? and 40x40 cn? open fields. The resuts werecompaedwith bothDPM and
expeimentaldata.Next, Geantdwasusedto calculatedosedistribuionsin heteogeneouphantomsonssting of slabsof water,bone
andlung, paying paricular atientionto thehanding of materialinterfaces. The resuls werecomparedvith DPM.

Results:

Wefind thatGeant4dandDPM give nearlyidenical resuls for eachof thehetrogeneouphantomsagreeingo betterthan2%in the
depth dose througheach materal and thelateraldoseprofiles acros all materal boundaries.The agreemenbetweenGeant4 DPM
andexpelimentaldatain the homogeneouwaterphantomis alsoquite good,with all threeagreeingto within 2% in depthdose
(neglecting the buildup region), andin lateral doseprofiles takenat5 and 10 cm depths(neglectng the bean penunbra).

Conclusion:

Homogerousandheterogeaousphartom studiesshowthat Geantdyieldsaccunte dosedistribuionsfor clinically relevantphoton
fields.



