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Fig. 1. Picture of Ce:GaGG(left), LYSO(Mid) and Csl: Tl (Right) together
with the 3 x 3 mm? Hamamatsu $12572-100C SiPM.

Table 1. Physical and Scintillation Properties of Ce:GAGG and Other

Table 2. Specifications of the SiPM used in this Study.
Value

Parameter

Photosensitive area 3 X 3 mm’

Number of pixels 900
Spectral response range 320 ~ 900 nm
Peak PDE (at 450 nm) 35%

Bias voltage Vbr + 1.4 V
Breakdown voltage 65 + 10 V
Gain 2.8 x 10°
Operating temperature -20 ~ 40°C
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Peak Emission (nm) 520 420 550 2.2 Ce:GAGG FA<&7]
Decay time (ns) 90 40 1000 I% 2¢ B AFE H8 ARE Ce:GAGG A3AE
Light yield (photons/MeV) 55000 32000 52000 719} HA Al="oltt, A A=l AddAE 7 Al
Hygroscopic No No Slightly 37 B AL+ B Al HA B Zg X Zog
Natural activity No Yes No ‘_r"/%] %1:]'
[
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H >
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=

(b)
Fig. 2. (a) Structures of Ce:GAGG scintillation detector and, (b) Spectroscopy system.
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Fig. 4. Measured energy spectra of gamma-ray using the Ce:GAGG, LYSO, Csl:Tl scintillation detectors. (a : Csl:Tl-detector, b : LYSO-detector, c :

Ce:GAGG-detector)
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Spectroscopic Properties of a Silicon Photomultiplier-based Ce:GAGG
Scintillation Detector and Its Applicability for y-ray Spectroscopy

Hye Min Park, Jeong Ho Kim, Dong Seong Kim, and Koan Sik Joo
Myongji University

Abstract - In this study, a scintillation detector was fabricated using a silicon photomultiplier (SiPM) and a Ce:GAGG scintillator single crystal,
and its spectroscopic properties were compared with those of commercially available LYSO and CsI:Tl scintillators using 7-ray spectroscopy.
The energy resolutions of the self-produced scintillation detector composed of the scintillator single crystal (volume: 3 X 3 X 20 mm?®) and
SiPM (Photosensitive area: 3 X 3 mm?) for standard y-ray sources, such as Ba, *Na, "’Cs and “°Co were measured and compared, As a
result, the energy resolutions of the proposed Ce:GAGG scintillation detector for g-rays, as measured using its spectroscopic properties, were
found to be 13.5% for PBa 0.356 MeV, 6.9% for 2Na 0.511 MeV, 5.8% for ¥'Cs 0.662 MeV and 2.3% for °Co 1.33 MeV.

Keywords : Silicon photomultiplier (SiPM), Ce:GAGG, LYSO, CsITl, y-ray spectroscopy, Energy resolution
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