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Development of method for rare isotope spectroscopic analysis using lasers
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This research aims at establishment of isotope selective manipulation
technique and spectroscopy of hyperfine structure of 41Ca+ to realize the trace amount isotopic
analysis method. Using 43Ca+ isotope with the same nuclear spin as 41Ca+, we established a laser
cooling cycle considering hyperfine structure and succeeded in observing 43Ca+ individual ions by
efficient laser cooling. Furthermore, with the aim of improving the isotope selective manipulation
technique, we developed a new light source necessary for multistep resonance ionization of neutral

calcium atoms, and realized three - step resonant photoionization, which resulted in observation of
isotope shifts.
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