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ABSTRACT
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To improve the sensitivity of preclinical positron emission tomography (PET), a detector was designed using a
block scintillator and photosensors placed on four sides. To evaluate the performance of the designed detector,
DETECT2000, which can simulate the movement, scattering, and absorption of light in the scintillator, was used.
Light generated by the interaction of gamma rays and the scintillator was generated at 3 mm intervals in all
directions, and light signals were obtained through the photosensors. The light signals collected from the
photosensors were reconstructed into images for the XY plane and depth direction (Z axis) using the Anger
equation. It was confirmed that all gamma-ray event locations were separated and imaged in the XY plane
images, and it was confirmed that images were separate at all positions in the depth direction (Z axis). This result
confirms that the detector designed using a block scintillator for high sensitivity can measure up to the interaction
depth layer. It is expected that both sensitivity and spatial resolution can be improved if preclinical PET is

configured using this detector.
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II. MATERIAL AND METHODS
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Fig. 1. Schematic diagram of a detector with a block
scintillator and SiPM photosensor placed on the four
sides to achieve high sensitivity.
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Fig. 2. Schematic diagram of light generation position
for evaluation of position measurement within a
block scintillator using DETECT2000 simulation.
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(b)
YZ plane
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Fig. 3. Flood image of each plane. (a) Flood image
of XY plane, all 8 X 8 position are clearly shown.
(b) Flood image of XZ plane, where DOIs of 8

layers can be distinguished. (c) Flood image of YZ
plane, where DOIs of 8 layers can be distinguished.
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Fig. 4. Image for XYZ position. It is confirmed that
the imaged positions are distinguished not only for
the XY axes but also for the Z axis.

XY plane

Fig. 5. Profile of the position image of the first and
fifth lines in the XY plane.
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Fig. 6. Image profile and Gaussian fitting to derive
spatial resolution.
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Photosensors Attached to Four Sides
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