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The purpose of this research is the development of Compton TOF-PET hybrid camera visualizing

multi-nuclides with good time resolution. For achieving this purpose, a new two-layer structure

is adopted with a thin first layer and thick a second layer for consisting hybrid ring imaging

system with the function of TOF (Time Of Flight)-PET (Positron Emission Tomography) and

Compton imaging, which could have the capability of imaging of PET/SPECT nuclides at the

same time. In this fiscal year, the following items are studied and developed, Fabrication of

Compton TOF-PET Hybrid camera, Development of high-performance CeBrs scintillator and its

array, Development of fast and energy resolving TOT-ASIC and Experiment of multi-nuclides

imaging using developed detector. All items are progressed as scheduled.

(1) Fabrication of Compton TOF-PET Hybrid camera
In this fiscal year, HR-GAGG scintillator array coupled to SiPM array with the pitch of 3mm
was fabricated and developed as a prototype detector for PET-Compton hybrid imager. The
imaging experiment using 18F-FDG and "1InCls nuclides was executed. The nuclide of FDG
of positron emitter was visualized by both PET system and Compton imaging system. The
gamma-ray with the energy of 245 keV from 1'1In was also visualized by a Compton imager.
This shows the usefulness of two-layer hybrid camera for multi-nuclide PET/SPECT imaging.
The software of classification of events within two layers and reconstruction was also
developed to form the image of PET and Compton camera.

(2) Development of high-performance CeBrs scintillator and its array
In this fiscal year, the crystal with the size of linch diameter was grown and its energy
resolution and timing characteristics was evaluated. Also the array of GAGG scintillator
coupled to MPPC was fabricated and provided to the University of Tokyo. CeBrs single crystal
was grown by the method of quartz encapsulated Bridgeman. Each raw material was
prepared and encapsulated with the atmosphere of 9N Argon gas in quartz ample and a
transparent linch single crystal was fabricated. The response to radiation of fabricated
crystals was evaluated by observing the signal from 662 keV gamma-ray from 137Cs source
and the light yield of 72000photon/MeV and the energy resolution of 3.8%@662keV was
successfully confirmed. Also the decay time of 2.1 ns (0.2%) and 19.2ns (99.8%) was measured.
The aim of this fiscal year was achieved by this result. For decreasing the cost of crystal, the
fabrication from Cerium oxide was also tried. The array of GAGG was fabricated and provided
as a prototype.

(3) Development of a High Performance ToT-ASIC
For achieving hybrid imager, both good energy resolution and timing resolution are required.
A new 64channel ASIC for readout of MPPC with 100 ps time resolution was designed and
fabricated using TSMC-CMOS 0.25um process.

(4) Examination of simultaneous imaging of multiple PET and SPECT tracers using clinical

current apparatus



For calculating the physical parameter, the new phantom with three domains was designed
and fabricated. This phantom will be used for the evaluation of two-nuclide hybrid imaging

in future. The experiment using 18F and 1'1In was also executed as scheduled.
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