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ABSTRACT

Positron emission tomography for small animals has very high spatial resolution for imaging very small organs.
To achieve good spatial resolution, the system must be constructed using very small scintillation pixels. When
a detector is constructed using very small scintillation pixels, the size of the applicable array varies depending on
the photosensor pixel. In a previous study, a study was conducted to find the maximum scintillation pixel
arrangement according to the size of the photosensor. In this study, a detector with a light guide was designed
to configure the detector using a more extended array of scintillation pixels, and try to find the maximum
arrangement in which all scintillation pixels are imaged. The detector was designed using DETECT2000, which
can simulate a detector made of a scintillator. Simulations were performed by configuring the detectors from an
11 x 11 scintillation pixel array to a 16 x 16 array. After obtaining a flood image by collecting the light
generated from the scintillation pixel with a photosensor, the largest arrangement without overlap was found
through image analysis. As a result, the largest arrangement in which all scintillation pixels could be distinguished
without overlapping was a 15 x 15 arrangement.
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Fig. 1. Light distribution diagram in the photosensor
with 11 x 11 scintillation pixel array without and
with the light guide.

Table 1. The scintillation pixel size of each array and
the overall size of the detector

Array Scintillation pixel size (mm) total size (mm)
11 x 11 1.05 x 1.05 x 10 12.55
12 x 12 0.95 x 0.95 x 10 12.5
13 x 13 0.87 x 0.87 x 10 12.51
14 x 14 0.80 x 0.80 x 10 12.5
15 x 15 0.74 x 0.74 x 10 12.5
16 x 16 0.69 x 0.69 x 10 12.54
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Fig. 2. Schematic diagram of an 11 x 11 scintillation
pixel array, a 4 x 4 SiPM array, and a light guide
between the two arrays designed for DETECT2000
simulation.

1. RESULT
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Table 2. Peak-to-peak spacing and average FWHM and

FWTM of the two edges in each scintillation pixel
array

Ist to 2nd peak FWHM FWTM

Array

(image pixel) (image pixel)  (image pixel)
11 x 11 7.74 1.86 3.38
12 x 12 6.45 1.75 3.18
13 x 13 5.47 2.03 3.70
14 x 14 4.69 2.08 3.79
15 x 15 4.07 2.20 4.00
16 x 16 3.40 2.74 5.00
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Fig. 3. Flood images with and without light guides and profiles with light guides in each scintillation pixel array.
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V. CONCLUSION
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