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In the present study, positron annihilation lifetime spectroscopy using
ultrashort gamma-ray pulses (GIPALS) has revealed the existence of defect pairs of cationic
vacancies and oxygen vacancies, which are responsible for the degradation of Ce:GAGG scintillators.
It was found that defect complexwes of antisite defects and oxygen vacancies are introduced as
charge compensators for the cationic vacancy charges, causing useless long-lived emission in the
scintillator. The codoping method was effective in suppressing the defect complexes. Practically,
when magnesium was cooped, the cationic vacancies disappeared. The long-lived luminescence and
electron trapping centres were also significantly suppressed by magnesium codoping.



UVSOR

GdsA | 2Gaz012: CE‘(GAGG . CE)

GAGG:Ce

GIPALS

GAGG:Ce

GAGG:Ce

LuzAls01,:Ce (LUAG : Ce)
GAGG:Ce

LUAG:Ce

GAGG:Ce

LUAG:Ce

(GiPALS)



GiPALS
1kHz

GIPALS

GAGG:Ce

GIPALS

7.6%

Mg

LuAG:Ce  GIPALS

252 57%

130

Mg Li

Mg
Al

YAG

5K/min

MCP

161 92.4%

YAG

GAGG  GAGG:Ce

Ga/Al

GAGG:Ce

132

51%

GIPALS

Mg

6.6MeV

GAGG:Ce

Mg

43%

LUAG:Ce

Al
Mg
Al
LUAG:Ce

(GiPALS )

CCD

TAC

304

Ga/Al

3

GAGG:Ce, Mg
Mg

LUAG:Ce

226 49%

GAGG:Ce



Li

Al



4 3 0 1

Fujimori Kosuke Kitaura Mamoru Taira Yoshitaka Fujimoto Masaki Zen Heishun Watanabe 13
Shinta Kamada Kei Okano Yasuaki Katoh Masahiro Hosaka Masahito Yamazaki Jun-ichiro Hirade

Tetsuya Kobayashi Yoshinori Ohnishi Akimasa

Visualizing cation vacancies in Ce:Gd3A12Ga3012 scintillators by gamma-ray-induced positron 2020

annihilation lifetime spectroscopy

Applied Physics Express

085505(1-4)

DOl
10.35848/1882-0786/aba0dd

, , , , 34
2021
37-45
DOI
K. Fujimori, M. Kitaura, Y. Taira, M. Fujimoto, Y. Okano, H. Zen, M. Katoh, M. Hosaka, J. -
Yamazaki, K. Kamada and A. Ohnishi
Evidence for Suppression of Cation Vacancies in Ce:Gd3A12Ga3012 Scintillator by Mg Codoping 2020
UVSOR ACTIVITY REPORT 2019 47
DOI
Kitaura Mamoru Taira Yoshitaka Watanabe Shinta 14
Characterization of imperfections in scintillator crystals using gamma-ray induced positron 2022

annihilation lifetime spectroscopy

Optical Materials: X

100156 100156

DOl
10.1016/j .omx.2022.100156




14 6 5

39

2020

Mamoru Kitaura

Nature of Shallow Electron Traps in Gd3A12Ga3012 Crystals Studeid by Spectroscopy Experiments

The 27th international display workshop

2020

Mamoru Kitaura, Yoshitaka Taira, kei Kamada

Codoping Effect on Vacancy-type Defects in Multicomponent Garnet Scintillators Studied by Gamma-induced Positron
Annihilation Lifetime Spectroscopy

The 8th Asian Conference on Crystal Growth and Crystal Technology

2021

MRM 2020

2020




68

2020

34

2021

M. Kitaura, K. Fujimori, Y. Taira, M. Fujimoto, H. Zen, K. Kamada, T. Hirade, A. Ohnishi

Vacancy-type defects in Gd3A12Ga3012:Ce crystals revealed by gamma-ray-induced positron annihilation lifetime spectroscopy

20th International Conference on Defects in Insulating Materials

2020

LCS

67

2020




LCS

33

2020

Mamoru Kitaura, Heishun Zen

Visualizing defect complexes in multicmponent oxide scintilators using MIR-FEL and LCS y -ray pulses

The 10th International Symposium of Advanced Energy Science

2019

Kosuke Fujimori, Mamoru Kitaura, Yoshitaka Taira, Masaki Fujimoto, heishun Zen, Yasuaki Okano, Masahiro Kato, Akihito
Hosaka, Junichiro Yamazaki, Kei Kamada, Akimasa Ohnishi

Photon induced positron annihilation lifetime spectroscopy spectra of Ce:GAGG crystals measured using ultrashort laser-
Compton-scattered gamma ray pulses

The 15th International Conference on Scintilalting Materials and thier applications

2019

UVSOR

26 FEL High-Power Radiation

2019




LCS

25 HiSOR

2019

Mamoru Kitaura

Gamma-ray induced positron annihilation lifetime spectroscopy for characterization of imperfections in scintillator crystals

11th International Conference on Luminescent Detectors and Transformers of lonizing Radiation, 2021

2021

(GiPALS)
https://www.sci.yamagata-u.ac.jp/news/detail/482/

(Kamada Ket)

(60639649) (11301)




(Ishizaki Manabu)

(60610334)

(11501)




