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

Purpose: Penci beamappoachfor protonbeansis notaccurag in the Bragg peakregionbecaue the multiple scattemg theoriesare
derived for monoenegetic paticlesand, therdore, canbe appled only within CSDA range We improvethe pencilbeammodelto
accountfor the rangestraggling in the Braggpeakregion

Method and Materials: Depthdosedistribuion from a monoenergetiprotonbeamcanbe calculatedby foldinga CSDA depthdose
distibution with afundion which descibesrangestruggling Peforming theintegraton numerically,we obtainthatthedose
distibution from a protonbean canbepre®niedasalinear conbinationof the CSDA depth dosedistribuionswith weightswhich
are defined by rangestragging distribution. For particlestraveing in eachCSDA approxmation,we canconsistentlyapply multiple
scatteringheory.The final equationfor 3D protondistribution cove's entire rangeof a protonpencilbeam.

Results We haveobtairedananadyti cal expresson for the 3D dosedistribution from a protonpencilbeamwhich coves entire
pendrationrange.The equationconsstenty describeshe depthdosedistribution andthelateralspreaddueto rangestragglingin the
Bragg peakregon. This approach accourts alsofor praton loss from the beamattheendof therange.

Conclusiors: 3D dosedistribution from a protonpencilbeamcanbe calculatedusinga simple analytical formula for entire proton
range.This formulais corvenientfor usein treatmenplanning with therapeutigrotonbeamspaticularly, in the heterogeneous
compogtions.



