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Purpose Designingascintillation detestor for protonradiothergy requirescarefulcorsideratons Most scintillatorsexhibit someerergy
depencence dueto quenching under protonirradiation. Water equivalence pneof the mainadvantagesf pladic scirtillators for photon
measurenm& hasyet to be validatedfor the wide range of protonenerges usedfor protontherapy.In this work, we studiedthe mostimportant
factorsthatwould affectthe peiformarce of a santillation detecor.

Method and Materials: Expaimertal measurmentswereusedto studyquenchingeffectin scintillators andtheamountof the spuiouslight
producedin theopticallight guides.Monte Carlosimulationswereperformed with GEANT4. Proon beans betweer60 and250MeV were
simulaedto studythewaterequivalence the optimal size, the optimal coatng of plasticandinorganicsdntillators.

Results: We foundtha the dosedepositedn a plasticscinillator waswithin 2% of the dosedepositedn a similar volume of wateron thewhole
depth dosecurvefor protons with energeshigherthan50 MeV. Inorgaric scintillators receiveda dose5 to 10% lower thanthe dosein a similar
volume of water. The main disadrantageof plastic scinillators is the quenchingeffect that reduceshe anountof scintillation andresultin 26%
and14% underestinationat the Braggpeakof 50 MeV and250 MeV, respectively. To avoid the averagingeffect, the radius of the scintillation
detector shouldbe0.25 mmor less. To improvethe signal of suc smallvolume detectorthescintilator canbe coaedwith a diffusereflector.

Conclusion: Accordingto our expeimentalandMonte Carlo analyss of scintillation detectionin the higherenegy rangefor protonthempyi, it is
possble to constructaneffective detector thatwould overcomethe problens tradtionally encounteredéh protondosimetry.



