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ABSTRACT

A depth of interaction(DOI) detector module using a block scintillator and a pixellated scintillator was
designed, and layer discrimination ability was calculated using DETECT2000. The block scintillator was used to
improve the sensitivity and the spatial resolution was improved by measuring the DOI. The DOI was measured
by analyzing the signal characteristics of each channel of the changed distribution of light. The detector module
was composed to the block scintillator in the top layer and the pixellated scintillator in the bottom layer, which
changes the distribution of light generated from a scintillator interacting with a gamma ray. In the flood image,
the top layer was able to acquire the image at the position similar to the position of the bottom layer because
the bottom layer consist of the pixellated scintillator. By using the Anger algorithm, the 16 channel signal was
reduced to 4 channels to facilitate the analysis of the signal characteristics. The layer discrimination was measured
using a simple algorithm and the accuracy was about 84% for each layer. When this detector module is used in
preclinical PET, the spatial resolution at the outside of the field of view can be improved by measuring the DOI.
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Fig. 1. Light distribution in block and pixel crystals.

1. MATERIAL AND METHODS
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Fig. 2. Schematic of the detector module.
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I, RESULT
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Fig. 3. Flood images. (a) bottom image, (b) top image,
(c) summation of bottom and top, (d) pixel
segmentation image
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Table 1. Accuracy of the bottom layer discrimination.

(unit: %)
Pixel
No. X1 X2 X3 X4 X5 X6
Y1 93.6 82.72 89.52 89.52 81.04 92.96

Y2 81.52 72.28 83.52 85.04 71.52 80.88
Y3 89.92 85.00 83.72 85.56 82.96 88.36
Y4 88.24 81.68 83.24 84.04 82.28 89.48
Y5 81.80 72.00 81.24 84.44 70.44 81.40
Y6 92.76 80.64 88.08 90.04 80.44 93.24

Table 2. Accuracy of the top layer discrimination.

(unit: %)
el xi X2 X3 X4 X5 X6
0.
Y1 9872 8664 9432 9472 8 9852
Y2 84 6488 7296 7536 6524 8544

Y3 94.36 75.88 85.84 86.04 75.28 94.2
Y4 93.96 72.84 85.36 85.84 73.8 94.08
Y5 87.08 65.72 74.28 75.88 65.2 84.8
Y6 98.28 86.16 94.96 94.32 85.16 98.8

Fig. 4. DOI accuracy of the bottom layer in all

position.

Fig. 5. DOI accuracy of the top layer in all position.

IV. DISCUSSION
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Fig. 6. Position of the MPPC array and the pixellated
crystals. (Pink: MPPC array, Black: pixellated crystals)
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V. CONCLUSION
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