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ABSTRACT

The detector of the positron emission tomography (PET) is composed using a plurality of scintillation pixels
and photo sensors. The use of multiple photo sensors increases cost and complicates signal processing. In this
study, a detector with reduced cost and simple signal processing was designed using a small number of photo
sensors. A scintillation pixel and a small number of photo sensors were used, and a optical guide was used to
deliver light to all the photo sensors. A reflector is applied to the scintillation pixel and the optical guide to
transmit the maximum amount of light to the photo sensor. A diffuse reflector and a specular reflector were used
for the reflector, and a flood image was obtained by applying different thicknesses of the optical guide. An
optimal combination was selected through comparative analysis of the acquired flood images. As a result, when
specular reflectors were used for both the scintillation pixel and the optical guide, excellent flood images were
obtained from optical guides of all thicknesses. For the optical guide, the optimal image was obtained when using
a 3 mm thickness in consideration of the size of the image and the analysis of the point where the image of the

scintillation pixel was formed.
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II. MATERIAL AND METHODS
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Fig. 2. Schematic of a detector block composed with

g3t HE71E sl Fig. 29} %¥o] 6 x a 6 X 6 array of GAGG scintillator pixels 9:1
6 GAGG A% A wldx} 4719 sipM A g coupled to 4 SiPM pixels.
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II. RESULT
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Fig. 3. Flood image obtained according to the
thickness of the optical guide by treating both the
GAGG scintillation pixel and the reflector of the
optical guides as diffuse reflectors. (a) 2mm, (b) 3
mm, (d) 4 mm, (¢) 5 mm thickness of optical guide
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Fig. 4. Flood image obtained according to the
thickness of the optical guide by treating specular
reflector of the GAGG scintillation pixel and the
diffuse reflector of the optical guides. (a) 2mm, (b) 3
mm, (d) 4 mm, (¢) 5 mm thickness of optical guide

(d) (e
Fig. 5. Flood image obtained according to the
thickness of the optical guide by treating diffuse
reflector of the GAGG scintillation pixel and the
specular reflector of the optical guides. (a) 2mm, (b) 3
mm, (d) 4 mm, (¢) 5 mm thickness of optical guide
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(d) (e
Fig. 6. Flood image obtained according to the
thickness of the optical guide by treating both the
GAGG scintillation pixel and the reflector of the
optical guides as specular reflectors. (a) 2mm, (b) 3
mm, (d) 4 mm, (¢) 5 mm thickness of optical guide
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Fig. 7. Flood image acquired through Anger equation
using the signal obtained by gamma-ray interation at 1
mm intervals in the GAGG scintillator.
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IV. DISCUSSION
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