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Measurement of the Half-Life of the Long-Lived Isomer '**mTa
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Tantalum-180m (!3"Ta) is the only naturally occurring nuclear isomer, distinguished by its remarkably stable
excited state, which is significantly more stable than its ground state. In fact, it has the longest known half-life among all
excited nuclear states, and its decay has never been observed. Owing to these unique properties, '**™Ta has attracted
interest across various fields of research.

In this study, we aimed to measure the half-life of '®'™Ta by detecting low-energy gamma rays emitted from its
decay using a germanium (Ge) detector. To this end, the detection efficiencies for low-energy gamma rays were carefully
evaluated. By analyzing data collected over 344 days with a tantalum sample weighing 848.1 g, we obtained a new lower

limit on the half-life of 3.1 X 10'7 years, exceeding the previous best limit reported by 2022.
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