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Development of Cherenkov-based TOF-PET with superior time resolution
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TOF-PET(Positron Emission Tomography) is one of the most advanced medical
imaging technology. which utilizes the TOF( Tme-Of-Fligh) difference between the two annihilation
gamma®s to reconstruct images with improved signal-to-noise ratio. We have studied possibility to
improve the TOF-PET performance using a Cherenkov radiator instead of a scintillator to detect
gamma®s, as apﬁlication of technology developed for recent particle physics experiments. We have
demonstrated that Cherenkov-based TOF-PET provides TOF resolution of about 120ps, a few times better

compared to that reported for a scintillator-based TOF-PET. Our research shows that it is possible
to develop high performance TOF-PET with relatively low cost, also by using a semiconductor
photodetector device with improved photo detection efficiency and improved time resolution.
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