AbstractlD:6536Title: A kerma-dosehybrid schemdor variancereductionin Monte
Cartlo dose calculationsof photonbeans

Purpose: To improve the performane of Monte Carlo dosecalcuation for photonbeams a kermadose
hybrid dosecalcuation scheneisintroducedn this work.

Material and methods: Due to the high scoing efficiency of kerma the statigical uncetainty of kerma
canbe reduced to a lower level thanfor dosewith the samenumberof histories However kermaonly
equas dosein regionswherechargedpatticle equilibrium (CPE exists.Our appoachis to first determine
the regionswhere CPE exists andthenrepace the doseby kerma to improve statigical accuacy in these
voxels. To perform this hybrid kemmadosecalalation, the kermaand the erergy imbalance function are
simultaneouslyrecordedfor eachvoxel at thetime of dosecalculation The energyimbalance function (Q)
is definedas Q=%; E—2; (edep) , whereE; is theinitial enagy of thei-th chargedparticle startingits track
in the voxd and edep is the energy deposied by the j-th chargedparticle passingthroughthis voxd. In a
voxel whereCPE exists,Q shouldbe closeto zer. In thecurrert work, doseis redacedby kermain voxels
whereQ is lessthan10%of kemrma

Resdts: Cdculations were done in a multi-layer slab geametly and a CT voxel phantom In both
geometriesthe results show that the enegy imbalarce function is sufficiently sengtive to distinguish
regiors where CPE exists The replacementof dose by kerma significantly redues the statistical
uncertanty (by afactorof 3) andtheisodosecurvesbecomemuch smootheiin thoseregions

Condusions: The proposedhybrid schene cansigrificantly reduce the statisticaluncertainty in the dose
calcdation while accuragly accountingfor the inhomogeneity effectcausedy lossof CPE.



