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Development of a detection system for direct observation of Thorium-229
de-excitation light
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Thorium-229 nucleus has an isomeric level in the energy region that can be
excited by laser light. Therefore, it is expected to realize a nuclear clock using laser light. In
this study, in order to determine the energy of the isomeric level of Thorium-229, we generated the
isomeric level by an original excitation method using synchrotron radiation X-rays and searched for
de-excitation vacuum ultraviolet light directly from the isomeric level. In the final year, the
energy and lifetime of the thorium-229 isomer ware determined by detecting de-excitation vacuum
ultraviolet light from the isomer level.

229



229

229

Vuv

Vuv

229

229
229 229
Spring-8
2
[ 1]
2
X
X
N L e
ERBIE RELXIR
WWW\»>

BEEXHR
ON/OFF

229Th:CaF2

PMT Vv

uv

(VUV)

229

Vv
Veto PMT

229

2]



229

Vuv

Vuv

229

PMT

VUV PMT

229

229
229

Vuv



1 0 1 0
S. Takatori et al. -
Vacuum Ultraviolet Search from Thorium-229 Isomer in Crystal Toward Solid-State Nuclear Clock 2023
IEEE -
DOl
10.1109/eftf/ifcs57587.2023.10272086
6 0 3
X 229
2023
2023
XAFS 229
78
2023
XAFS 229 X
37

2024




Sayuri Takatori

Vacuum Ultraviolet Search from Thorium-229 Isomer in Crystal Toward Solid-State Nuclear Clock

2023 Joint Conference of the European Frequency and Time Forum and IEEE International Frequency Control Symposium
(EFTF/IFCS)

2023

Sayuri Takatori

Characterization of Thorium-229 Crystal towards Vacuum Ultraviolet Search from Nuclear Clock isomer

6th Joint Meeting of the APS Division of Nuclear Physics and the Physical Society of Japan

2023

Sayuri Takatori

Characterization of Thorium-229 doped crystals using synchrotron radiation X-rays toward an understanding the Thorium-229
isomer in solids

The 15th International Workshop on Fundamental Physics Using Atoms

2024







