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Production and determination of Th-229m, a key material for the next generation
atomic-nuclear clock
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Thorium nucleus with a mass number of 229 (Th-229g) have a metastable state
(Th-229m) with the lowest excitation energy known to date. This excitation energy is to be 7-8 eV,
vacuum ultraviolet light. The transition between Th-229m and Th-229g has a potential for a
high-precision "atomic nuclear™ clock. However, there are no reports on direct excitation from
Th-229g to Th-229m. In this study, we developed a high current electron irradiation apparatus for
direct excitation of Th-229g and evaluated its performance. In addition, we also investigated a
target preparation to withstand high current electron beam and prepared Th-229g material from U-233.
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