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Purpose

MonteCarlo (MC) techniqus arephysicallysoundto provide accuratedosedistributions. However,they take alarge amountof CPU
time comparedo EGS4.SeverafastMC algorithmshavebeendeweloped,includingVMC++ (Voxel Monte Carlo)andDPM (Dose
PlanningMethod) For thesefastMC codesthe simplifications of the underlying physcs, variancereduction, andrandomnumber
geneation may not be equivdent. Moreover,implemenation issuesare comgdex andtherdore teding and quality assuanceis
impartant. We comparedhesetwo codesasapplied to heteroggneousnediaa quality assuranceheck

M ethodsand Materials:

In this researchye conduced calculationsfor both codeson a standad openfield waterphantom a waterphantomwith anair cavity,
and a 5-beamconfommal thergy planconputed basedon a CT-scanof a heterogeneouanthropomorphithorax phantom.Theresults
wereeithercomparedvith BEAM resuts, the TreatmentPlanring System(TPS Pinnack 7.69, film or TLD measurement3.he MC
codeswere integatedwith CERRto facilitate CT-basectalculations.

Reallts:

In thewater phartom, for 6MV 5x5cnf field sizeat 100cmSSD, DPM andVMC++ agreed within 1%, exceft in the penumbraregion.
For 0.5x0.5cn field sizeof the air cavity test, they differed at the interfaceof air andwater. For the 5-beam3D conformal plan on a
thorax phantom they agreedwithin 1% RMS ([STD of the differencelargerthan 5%Dmax]/DmaX; Most regionshad a difference
muchlessthan3% exceptatthe buildupregionfor the two beams.

Conclusions

Carefully designedtests were conductedcomparing DPM and VMC++. Water phantom results were almost identicd. The
air-cavity-heterognety resuts gave ageementwithin 1% exceptfor the waterair-cavity interface DPM appered to be somewhat
moresensitiveto local mateial changesn the thoraxphartom results



