AbstractiD: 7416 Title: DoseVerification in Protontherapyvia ImagingGammaray Emisson

Purpose: To invesigategamma-ray emissionimage during the treatnentof proton thergy as
apossiblemethodto verify dosedelivering,suchas dosevalueard its distribution

Method and Materials: In this study, MCNPX 2.5 was usedto simulate a simgified broad
beamprotonthempy treatment system,in which two broadenig scattersvere usedto broad
the initial moncenery 200 MeV beam The beamwas broadenedrom initial radius of ~5
mm to thatof ~40 mm. In this simulation,protons,neutronsglections,and photonshavebeen
transpoted In front of water phantomthereis a watertelesce to adjust the range of the
broacenedbream of proton before it ejectsin to a water phartom. The imagesof emitted
gammaray wereobtainel on the two imageplaneswvhich were20 cm from the suifaceof the
phantomandwere pardlel and perpenlicular to the beamresgectively The gammaray lines
emisson from annihilationof positrans and inelastic scatterof protonswith oxygen nudei
wereinvestgated Additionally theimage of gamna-ray line emissionfrom neutroncaptue
wasobtanedalso

Results: Associationbetweaen the ganmaray emissionimagesanddelivereddosewasfound
The intensity of image was relatedto the energy and flux of the beam The longitude
distribution of intersity of image relatedto the energyspectrumof ejectedbeam For abean
with a given energyspedrum, the imageintersity is proportional to the flux of beam The
imageof gammaray from neutronis closelyrelatedto the secandary dosethat was mainly
atributedto theneutrors gengatedin the treatmennozzle

Conclusion: Thesimulationshavs tha theimage of ganma-ray emissionis closelyrelated to
theenergyandflux of proton bean. The projected2-D distribution of delivereddosecould be
estimatedbasedf the observed emissionmages.



