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Purpose:
Thepurposeof this work is to testtheaccuracyof theGeant4release9.0for usein IMRT patientdosecalculations. This is of
importancesincemajorchangeswere madein themultiple scatteringenginestarting with Geant4release8.0,but thepackagehasnot
sincebeen extensivelytestedfor low energyphotonsrelevantfor simulatingpatient treatments. We comparecalculateddose
distributionsin homogeneousandheterogeneousmulti layerphantomswith experimentsandwith results from a well-benchmarked
Monte Carlo toolkit, DPM (DosePlanningMethod).

Method and Materials:
We investigatedtheability of Geant4 to reproduceexperimentally measuredlateral anddepth doseprofiles in a homogeneouswater
phantom irradiatedwith 10x10cm2, 30x30 cm2 and 40x40 cm2 open fields.The results werecomparedwith bothDPM and
experimentaldata.Next,Geant4wasusedto calculatedosedistributionsin heterogeneousphantomsconsisting of slabsof water,bone
andlung,payingparticular attentionto thehandling of materialinterfaces. The results werecomparedwith DPM.

Results:
We find thatGeant4andDPM give nearlyidentical results for eachof theheterogeneousphantoms,agreeingto betterthan2% in the
depth dose througheach material and thelateraldoseprofiles across all material boundaries.TheagreementbetweenGeant4,DPM
andexperimentaldatain thehomogeneouswaterphantom is alsoquite good,with all threeagreeingto within 2% in depthdose
(neglecting thebuildup region), andin lateral doseprofiles takenat 5 and10 cm depths(neglecting thebeam penumbra).

Conclusion:
Homogeneousandheterogeneousphantom studiesshowthatGeant4yieldsaccurate dosedistributionsfor clinically relevantphoton
fields.


