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Modeling Partial Shining in Proton Therapy

Purpose: A rangemodulatorwheel (RMW) is an esentid componentin passivéy satteral
proton therayy. It is obsewved tha proton beamspats shineon multiple stepsof RMW in our
proton treatnent facility. The conventional proton dos calculation algorithm without
considenng the partial shining effects will overestimatehe doseat proximal shoulderof sprea-
out Bragg peak (SOBP)and understimatethe entrance dosecomparedwith the measirement.
The purpose of this work is to develop an algorithmto modelthis partial shining effect, ard to
allow adosecalculationto better fit themeasurel SOBP.

Methods and Materials: First, a s of apparentmodulatorweightswere calculatedwithout
considenng partid shining.Second, protonsspilled from the acceleratoreaching the modulator
wheelis simplified as a circular bean spotof uniform intensity. The spotmay spanneighboring
stepswhile the centerof the spotis on the step A. The apparentweight of stepA canbe split
proportiond to the spotareasoccupiedby the spannedmodulator steps.After all the apparent
weightsare split, the splitting results are reorganizedand summedup for eachstepto generge
the effective moduldor weights tha encompas partid shining effeds. The weight splitting
proces is affectedby the ratio of the bean spotdistanceoff the modulatorwheelcente to the
bean spotradius,moduldor gateoff angle andthe se of partially shinedsteps

Results: The SOBPsof eight options,which are usel to label different combinationsof protan
bean energy and scdtering devises, were calculated using our algorithm. Our algorithm
correctly fittedthemeasuredSOBPIn al depthfor all eightoptions.

Conclusions: An efficient algorithm was devdopedto correctly calculatethe dosedistribution
whena proton beamshines on multiple stgps of RMW.



