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Development of trace radioactive calcium analysis method by isotope separation
using atomic Rydberg levels
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Highly sensitive analysis of calcium 41 (41Ca) is indispensable for the
disposal of concrete waste generated during the dismantling of nuclear power plants. In this study,
we have developed an optical system using two linearly polarized lasers to resonantly excite Ca
atoms to the ns Rydberg states. Even-odd isotope separation by laser polarization control was
demonstrated from the comparison of measured 40Ca+ and 43Ca+ ion count rates, and the optical
isotopic selectivity of 41Ca with respect to 40Ca using the 50s Rydberg state was evaluated to be 10

to the power of 5. By reducing non-resonant ionization caused by the electric field, it is expected
that our method will be applied to the analysis of 41Ca at the clearance level contained in

concrete waste.
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