
AbstractID: 7300 Title: Lateral Distribution of a Proton Pencil Beam which is Consistent
with Range Straggling

Purpose: Pencil beamapproachfor protonbeams is not accurate in theBragg peakregionbecause themultiple scattering theoriesare
derived for monoenergeticparticlesand, therefore,canbeapplied only within CSDA range.We improvethepencilbeammodelto
accountfor the rangestraggling in theBraggpeakregion.
Method and Materials: Depthdosedistribution from a monoenergeticprotonbeamcanbecalculatedby foldinga CSDAdepthdose
distribution with a function which describesrangestruggling. Performing theintegration numerically,we obtainthatthedose
distribution from a protonbeam canbepresentedasa linear combinationof theCSDA depth dosedistributionswith weightswhich
are defined by rangestraggling distribution. For particlestraveling in eachCSDAapproximation,we canconsistentlyapply multiple
scatteringtheory.The final equationfor 3D protondistribution covers entire rangeof a protonpencilbeam.
Results: We haveobtainedananalytical expression for the3D dosedistribution from a protonpencilbeamwhich covers entire
penetrationrange.Theequationconsistently describesthedepthdosedistribution andthelateralspreaddueto rangestragglingin the
Bragg peakregion. This approach accounts alsofor proton loss from the beamat theendof therange.
Conclusions: 3D dosedistribution from a protonpencilbeamcanbecalculatedusinga simple analytical formula for entire proton
range.This formulais convenientfor usein treatmentplanning with therapeuticprotonbeams,particularly, in theheterogeneous
compositions.


