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CsI(Li), CsI(K) 2 CsI(Rb) A#A 7vld HAEEA
Gamma Ray Detection Characteristics of CsI(Li), CsI(K)

and CsI(Rb) Scintillators
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Cslell €78l =49 Li, K, Rbe &A= H7ste] CsILD, CsIK) 2 Csl(Rh) @44 S
Czochralski®t ¥l &2 Ak, “'Cs(0.662 MeV)el @ CsI(Li:0.2 mole%) A %
AR EIFL2 145 %ol CsI(K:0.5 mole®) HA33A = 159 %ol o™ CsI(Rb:ilb
mole%) @A = 17.0 %°] A o] 5 CsI(Li), CsI(K) % CsI(Rb) A#A9 A YA
of digh oA wAHFHL AFA ol A& A 7AW (CFT:constant-fraction
timing method) 2. 2 343k CsI(Li:0.2 mole%), CsI(K:0.5 mole%) 2 CsI(Rb:1.5 mole%) 4%
A A7 e 27 90 ns, 147 ns % 97 nsol (v}, CsILiH0.2 mole%), CsIK:0.5
mole%) Z Csl(Rb:1.5 mole2) 349 B HAI S wE A2 = AE 02 e
o O FEE A4 1 =412 ns, r2=483 ns, r1=47.2 ns, 7 2=417 ns 2 ¢ 1=41.3 ns,
7 2=553 nsol Foh. el Csl(Li:0.2 mole%), CsI(K:0.5 mole?) ¥ CsI(Rb:1.5 mole%) 433
o AFFAANZL Z+ZF 0561 s, 057 s F 056 so

Abstract

Csl single crystals doped with lithium, potassium or rubidium were grown by using
Czochralski method at Ar gas atmosphere. The energy resolutions of CsI(Li:0.2 mole%),
CsI(K:0.5 mole%) and CsI(Rbh:1.5 mole%) scintillators were 145 %, 159 % and 17.0 % for
YCs(0.662 MeV), respectively. The energy calibration curves of CsI(Li), CsI(K) and CsI(Rb)
scintillators were linear for y -ray energy.

The time resolutions of CsI(Ii:0.2 mole%), CsI(K:0.5 mole%) and CsI(Rb:1.5 mole%)
scintillators measured by CFT(constant-fraction timing method) were 9.0 ns, 147 ns and 9.7
ns, respectively. The fluorescence decay times of CsI(Li:0.2 mole%) scintillator had a fast
component and slow one of 71 =412 ns and 7 2=483 ns, respectively. The fluorescence decay
times of CsI(K:0.5 mole%) scintillator were ¢1=47.2 ns and r2=417 ns. And the fluorescence
decay times of CsI(Rbh:l.5 mole%) scintillator were 71=41.3 ns and 72=553 ns. The
phosphorescence decay times of CsI(Li:0.2 mole%), CsI(K:0.5 mole%) and CsI(Rb:1.5 mole%)
scintillators were 0.51 s, 0.57 s and 0.56 s, respectively.
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Fig. 1. Block diagram of the electric system used to measure the time resolution.
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Table 1. Energy resolutions and relative light outputs obtained from
CsI(Li) scintillators.

Energy (MeV) 0511 | 0662 | 083 | 1.275

Li Relative light output 0.69 0.86 1.02 1.35

0.02 mole% Resolution (%) 19.9 15.2 12.3 8.2

Li Relative light output 0.74 0.92 1.08 1.45

0.1 mole% Resolution (%) 19.3 15.2 12.0 3.1

Li Relative light output 0.83 1 1.15 1.56

0.2 mole% Resolution (%) 177 14.5 114 79

Li Relative light output 0.74 0.92 1.12 1.48

0.3 mole2s Resolution (%) 19.6 15.4 12.3 3.7

Measurement Coarse gain : b, Fine gain : 0.6,

condition Shaping Time : 3 s, HV : -690 V

Table 2. Energy resolutions and relative light outputs obtained from
CsI(K) scintillators.

Energy (MeV) 0511 | 0662 | 083 | 1.275

K Relative light output 0.67 0.81 0.97 1.33

0.1 mole% Resolution (%) 20.6 16.3 15.0 3.8

K Relative light output 0.81 1 1.18 1.54

0.5 mole2s Resolution (%) 19.6 15.9 13.2 94

K Relative light output 0.83 1.09 1.27 1.62

1.0 mole Resolution (%) 19.1 16.8 13.3 10.0

K Relative light output 1.19 1.39 162 2.06

1.5 mole% Resolution (%) 19.3 18.0 13.1 9.9

Measurement Coarse gain : b, Fine gain : 0.6,

condition Shaping Time : 3 s, HV : -690 V

Table 3. Energy resolutions and relative light outputs obtained from
CsI(Rb) scintillators.

Energy (MeV) 0511 | 0662 | 083 | 1.275
Rb Relative light output 0.72 0.89 1.15 -
0.5 mole% Resolution (%) 287 22.1 17.4 -
Rb Relative light output 0.76 0.92 1.19 1.71
1.0 mole% Resolution (%) 23.4 195 145 10.1
Rb Relative light output 0.85 1 1.26 1.81
1.5 mole% Resolution (%) 21.1 17.0 13.0 8.7
Rb Relative light output 0.98 1.26 1.42 1.97
2.0 mole% Resolution (%) 22.6 18.0 13.7 9.5
Measurement Coarse gain : b, Fine gain : 0.6,
condition Shaping Time : 3 s, HV : -690 V
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Fig. 5. Energy resolution of CsI(Li) scintillators as a function of energy.
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Fig. 6. Energy resolution of CsI(K) scintillators as a function of energy.
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Fig. 7. Energy resolution of CsI(Rb) scintillators as a function of energy.
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Fig. 9. Energy calibration curves for CsI(K) scintillators.
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Fig. 10. Energy calibration curves for CsI(Rb) scintillators.
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TFig. 11. Time spectra measured with CsI(Li) scintillators for 0.511 MeV y -rays from “Na.
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Fig. 15. Fluorescence decay curves for CsI(Li) scintillators.
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Fig. 16. Fluorescence decay curves for CsI(Rb) scintillators.
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