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ABSTRACT

Preclinical positron emission tomography (PET) requires excellent spatial resolution because the subject of
imaging is a very small animal. To achieve this, a detector is configured using fine scintillation pixels. In this
study, we aim to increase the scintillation pixel array by processing the bottom surface of the scintillation pixels
differently from the array of scintillation pixels that can be imaged in the same photosensor performed in the
previous study. To this end, we designed a detector using DETECT2000, which can simulate light in the
scintillator, and performed a simulation. The detector was configured from an 11 X 11 array to a 16 X 16 array,
and the bottom surface was configured as a polished surface (POLISH) and a rough surface (GROUND) to obtain
a flood image. As a result, it was confirmed that the scintillation pixel images were better separated on the
GROUND surface than on the POLISH surface as the scintillation pixel array expanded. Furthermore, on the
GROUND surface, it was confirmed that the peaks of the scintillation pixel images in the corner area were
separated and imaged even in the 16 X 16 array.
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Fig. 1. Schematic of the detector block, consisting of
a scintillator block with 11 X 11 GAGG scintillation
pixels with a cross-section of 1.05 mm and a
photosensor with 4 X 4 arrays of 3 mm X 3 mm
SiPM pixels.
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Table 1. Scintillation block array and scintillation pixel
size for image comparison evaluation according to
scintillation pixel bottom surface treatment

Array Scintillation pixel size (mm) Pitch (mm)
11 x 11 1.05 1.15
12 x 12 0.95 1.05
13 x 13 0.87 0.97
14 x 14 0.80 0.90
15 x 15 0.74 0.84
16 x 16 0.69 0.79
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Fig. 2. A flood image of each scintillator block
when the scintillator bottom surface is processed with
POLISH and GROUND. (a) to (f) represent an 11

X 11 array to 16 X 16 array.
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Fig. 3. Profile evaluation of the first and second
scintillation pixel images of each flood image along
the scintillator bottom surface.

Table 2. The spacing between the first and second
peaks of the profiles and the average spatial resolution
of each scintillation pixel in a flood image of each
scintillation pixel array. [unit: image pixel]

Surface Array peak-to-peak ~FWHM P 3311(:':,‘(/)1?;431(
11 x 11 4.443 1.164 3.816
12 x 12 3.511 1.196 2.934
POLIS 13 x 13 2.881 1.303 2211
H 14 x 14 2.465 1.482 1.663
15 x 15 1.994 1.694 1.177
16 x 16 - - -
11 x 11 5.657 1.622 3.489
12 x 12 4.546 1.711 2.658
GROU 13 x 13 3.743 1.843 2.031
ND 14 x 14 3.247 1.875 1.731
15 x 15 2.815 1.863 1.511
16 x 16 2.451 2.109 1.162
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