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Purpose: Designinga scintillation detector for protonradiotherapy requirescarefulconsiderations. Most scintillatorsexhibit someenergy
dependencedueto quenchingunder protonirradiation. Water equivalence,oneof themainadvantagesof plastic scintillators for photon
measurement hasyet to be validatedfor the wide rangeof protonenergies usedfor protontherapy.In this work, we studiedthemostimportant
factorsthatwould affectthe performanceof a scintillation detector.

Method and Materials: Experimental measurementswereusedto studyquenchingeffectin scintillators andtheamountof thespuriouslight
producedin theopticallight guides.MonteCarlosimulationswereperformedwith GEANT4. Proton beams between50 and250MeV were
simulatedto studythewaterequivalence,theoptimal size,theoptimalcoating of plasticandinorganicscintillators.

Results: We foundthat thedosedepositedin a plasticscintillator waswithin 2% of thedosedepositedin a similar volumeof wateron thewhole
depth dosecurvefor protons with energieshigherthan50 MeV. Inorganic scintillators receiveda dose5 to 10% lower thanthedosein a similar
volume of water.The main disadvantageof plastic scintillators is thequenchingeffect that reducestheamountof scintillation andresultin 26%
and14% underestimationat the Braggpeakof 50 MeV and250 MeV, respectively.To avoid the averagingeffect, the radius of the scintillation
detector shouldbe0.25 mm or less.To improvethesignalof such smallvolume detectorthescintillator canbecoatedwith a diffusereflector.

Conclusion: Accordingto our experimentalandMonteCarlo analysis of scintillation detectionin thehigherenergy rangefor protontherapy,it is
possible to constructaneffective detector thatwould overcometheproblems traditionally encounteredin protondosimetry.


