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Purpose: To design a Compton camera to imagegamma-ray emission during the treatmentof
protontherapy asa possible method to verify dosedelivering.
Method and Material: The pixilated LaBr3 (Ce) crystal wasinvestigatedasboth scattering and
absorbing detectors.In this designeachLaBr3 crystalmoduleusedin front layer hasthe sizeof
2.5cm x 2.5cm x 0.5cm that wassegmented into 4mm x 4mm x 2mm on its top to enhance the
spatial resolution basedon the dif ferential responseof PSPMT that receives scintil lation light.
Each detector in the rear layer has the size of 2.5cm x 2.5cm x 3.0cm and was segmentedinto
4mm x 4mm x 10mm. The position resolution in locatinginteractionis about 2mm laterallyand
2.5mm vertically in the front detectors while the resolutions are 2mm and 15 mm in the rear
detectors.Theefficiencyand angularuncertaintyof this Compton camerawasinvestigatedbased
on numerical calculation. The geometryof the detectors and distancebetween detectors were
optimized to achievehigh efficiency or high angularresolution.
Results: Angular uncertainty of ~0.1 radianswasthe low limit for us to image511 keV gamma
rays becauseof the Doppler broadening. However,the angular uncertaintybelow 0.05 radians
was achievable by observing the scattered photons at about 25o-60o scattering anglefor 10 cm
distance betweendetectors.
Conclusions: Basedon numerical calculation, we proposeda Compton camerawith two layers.
The potential angularresolution in imaging511 keV gamma rayswasabout 0.3 radianswhile it
was 0.05 radiansor lessfrom gammaraysabove 2 MeV. The angular uncertainty is relevantto
resolution,but higher resolutioncan potentially be achievedwith proper image reconstruction
algorithmsthatwill bedevelopedand evaluatedin future.


