ISSN: 1226-7244 (Print)

ISSN: 2288-243X (Online) j.inst.Korean.electr.electron.eng.Vol.20,No.4,337 ~343,December 2016
=3 16-04-01 http://dx.doi.org/10.7471/ikeee.2016.20.4.337
1

A2 7Hke] mA7lEs & CsITI
A% 2 B
Fabrication and Performance of Microcolumnar CsI‘'T1 onto
Silicon Photomultiplier

—

=12

=

&
of\

LA 7 ", oA
*
Chan—Jong Park’, Ki-Dam Kim"™, Koan-Sik Joo"

Abstract

This study conducted the gamma ray spectroscopic analysis of the microcolumnar CsI:T1 deposited onto the
SiPMs using thermal evaporation deposition. The SEM measured thickness of microcolumnar CsIi'T1 and of its
individual columns. From the SEM observation, the measured thickness of CsL:'Tl were 450pm and 600um. The
gamma ray spectroscopic properties of microcolumnar CsI:Tl, 450um and 600um thick deposited onto the SiPMs
were analyzed using standard gamma ray sources **Ba and *"Cs. The spectroscopic analysis of microcolumnar
CsI:T1 deposited onto the SiPMs included the measurements of response linearity over the 'Cs gamma ray
intensity; and gamma ray energy spectrum. Furthermore from the gamma ray spectrum measurement of **Ba
and 7Cs, 450um thick CsI'T1 showed good efficiency when measured with **Ba and 600um thick CsL:'Tl was
highly efficient when measured with *"Cs.
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Table 1. Characteristics of commercial sensors.
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Sensor SiPM PMT APD
Supply voltage ~7V ~1000 V ~200 V
Size Small Big Small
Gain 10°~107 10°~ 107 ~10°
Sensitivity to
microphonics No No Medium
Magnetic field No Yes No
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Fig. 1. Picture of Hamamatsu MPPC model S13360-
3050CS.
J 1. ™ol ALSE SiPM

Table 2. Characteristics of SiPM.
E 2. S13360-3050CS(SiPM)e| &M

Parameter Typical Value
MPPC model S513360-3075CS
Sensitivity area 3mm X 3mm
Number of microcells 3600

Pixel pitch 50um

Fill factor 74%

Spectral range 270nm~900nm

Peak sensitivity

wavelength 450nm

Structure Silicon resin

Epoxy refractive index 1.41
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Fig. 2. SEM images of the microcolumnar Csl:Tl
deposited on SiPM(left side image, right top
image).
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Fig. 4. Measuring '**Bal(top 1uCi, bottom 10uCi) gamma-ray energy spectra for deposited Csl:Tl on SiPM.
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Fig. 5. Measuring *"Cs(top 1uCi, mid 5uCi, bottom 10uCi) gamma-ray energy spectra for deposited Csl:Tl on SiPM.
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