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Realization of Cherenkov PET with photon-electron hybrid detectors using
transparent semiconductors
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Thallium bromo-chloride (TIBrCl) is a transparent semiconductor. TIBrCI
crystals were grown by the traveling molten zone method using zone-purified materials in this study.
Semiconductor detectors were fabricated from the TIBrCl crystals by evaporating electrodes on the
crystals. A TIBr0.7CI0.3 semiconductor detector exhibited an energy resolution of 6.4% full width at

half maximum for 511-keV gamma rays at room temperature. A silicon photomultiplier (SiPM) was
coupled optically to a TIBr0.3CI0.7 semiconductor detector. The TIBr0.3Cl0.7 detector was irradiated
with a 22Na gamma-ray source at room temperature. The gamma ray interacting with the detector
material creates electron-hole pairs and Cherenkov photons simultaneously in the crystal.
Simultaneous detection of the charge signal and the photon signal was achieved with the device in
this study. The TIBrCl detectors are attractive for applications in positron emission tomography.
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