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ABSTRACT

We developed a novel depth-of-interaction positron emission tomography (PET) detector using wavelength
shifting (WLS) fibers and optimized it. The optimization module was designed by using two scintillators and
three WLS fibers and attaching a sensor to the end of the WLS fiber. Optimum combinations were obtained
through the light collection efficiency and the light collection ratio between sensors depending on coupling
materials and reflectors of scintillators, WLS fibers and sensors. The highest light collection efficiency and the
light collection ratio between sensors were obtained in the combination of the epoxy (coupling materials)-diffuse

reflector (scintillators)-specular reflector (WLS fibers).
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I. INTRODUCTION
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Fig. 1. DOI PET detector module using WLS fiber.
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I, MATERIAL AND METHODS
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Fig. 2. Condition of the simulation for the
optimization.
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W, Eq. Q)% e 2k

Table 1. Average light collection efficiency according to several combinations

(unit: %)

HEARA] REALA] I REALA] REARA] A & WA 7 & WEARA] - AL A A& WAL A -7 & WAL A
AZdEH Air Epoxy  Grease Air Epoxy  Grease Air Epoxy  Grease Air Epoxy  Grease
a7 Air 4.78 5.35 5.41 3.81 6.46 5.39 2.14 4.77 4.24 1.28 3.50 2.93
=7 Epoxy 6.08 6.85 6.92 10.16 14.51 13.58 2.68 6.06 5.34 3.47 9.45 7.77
2 Grease 6.17 6.94 7.02 9.21 13.83 12.71 2.72 6.15 5.41 3.12 8.53 7.02
Table 2. Average relative ratio of light collection between sensorl and sensor 2 (unit: %)
HEARA] AL A HEALA] WRRALA] - A E AL A S HIALA I HEALA] A& AL A & §AHA]
AAEH Air Epoxy  Grease Air Epoxy  Grease Air Epoxy  Grease Air Epoxy  Grease
271 Air 88.6 79.1 80.1 91.8 90.3 93.1 87.8 84.7 86.3 86.7 90.9 90.9
=72 Epoxy 89.3 79.5 80.5 95.0 93.9 92.3 88.6 84.8 86.4 91.8 83.4 86.3
2 Grase 893 79.4 80.5 94.6 94.4 92.7 88.8 85.0 86.3 91.0 84.3 87.1
16
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I, RESULT
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Fig. 3. Light collection efficiency for the combination
of epoxy-epoxy in the diffuse-specular reflector
combination.
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IV, DISCUSSION
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