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ABSTRACT

A depth-encoding detector module with silicon photomultipliers(SiPMs) using two layers of scintillation crystal
array was designed, and the position measurement capability was verified using DETECT2000. The depth of
interaction of the crystal pixels with the gamma rays was tracked through the image acquired with the
combination of surface treatment of the crystal pixels and reflectors. The bottom layer was treated as a reflector
except for the optically coupled surfaces, and the crystals of top layer were optically coupled each other except
for the outer surfaces so that the light sharing was made easier than the bottom layer. Flood images were
obtained through the combination of specular reflectors and random reflectors, grounded and polished surfaces of
crystal pixels, and the positions at which layer images were generated were measured and analyzed. The images
were reconstructed using the Anger algorithm, whose the SiPM signals were reduced as the 16-channels to
4-channels. In the combination of the grounded surface and all reflectors, the depth positions were discriminated
into two layers, whereas it was impossible to separate the two layers in the all polished surface combinations.
Therefore, using the combination of grounded surface crystal pixels and reflectors could improve the spatial
resolution at the outside of the field of view by measuring the depth position in preclinical positron emission
tomography.
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Fig. 1. Schematic of the detector module.

II. MATERIAL AND METHODS
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Fig. 2. MatrixSM-9-30035 configuration of SensL Ltd.
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Fig. 3. Flood histogram and row profiles simulated for
two layer DOI detector module. Combination of (a)
specular reflectors and grounded surfaces, (b) specular
reflectors and polished surfaces, (c) white reflectors
and grounded surfaces, (d) white reflectors and
polished surfaces.
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V. CONCLUSION
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