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Purpose:To investigategamma-ray emissionimageduring the treatmentof proton therapy as

a possiblemethodto verify dosedelivering,suchasdosevalueand its distribution

Method and Materials: In this study, MCNPX 2.5 wasusedto simulatea simplified broad

beamprotontherapy treatment system,in which two broadening scatterswereusedto broad

the initial mono-energy 200 MeV beam. The beamwas broadenedfrom initial radius of ~5

mm to thatof ~40 mm.In this simulation,protons,neutrons,electrons,and photonshavebeen

transported. In front of water phantomthere is a water telescope to adjust the range of the

broadenedbreamof proton before it ejectsin to a water phantom. The imagesof emitted

gamma-ray wereobtained on thetwo imageplaneswhich were20 cm from thesurfaceof the

phantomandwereparallel and perpendicular to the beamrespectively. The gamma-ray lines

emission from annihilationof positrons and inelasticscatterof protons with oxygen nuclei

wereinvestigated. Additionally the image of gamma-ray line emissionfrom neutroncapture

wasobtainedalso

Results:Associationbetweenthegamma-ray emissionimagesanddelivereddosewasfound.

The intensity of image was related to the energy and flux of the beam. The longitude

distribution of intensity of imagerelatedto theenergyspectrumof ejectedbeam. For a beam

with a given energyspectrum, the imageintensity is proportional to the flux of beam. The

imageof gamma-ray from neutron is closely relatedto the secondarydosethat was mainly

attributedto theneutrons generatedin the treatmentnozzle

Conclusion: Thesimulationshowsthat theimage of gamma-ray emissionis closelyrelated to

theenergyandflux of proton beam. The projected2-D distribution of delivereddosecould be

estimatedbasedof theobserved emissionimages.


