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Development of multi isotopologues analysis by mid-infrared frequency comb
assisted cavity enhanced laser spectroscopy

Terabayashi, Ryohei
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In this study, a highly sensitive laser absorption spectroscopy was
developed in order to simultaneously analyze molecular species including long half-life
radionuclides and various isotopes without complicated pretreatment and chemical separation,
utilizing a mid-infrared optical frequency comb and a highly reflective optical resonator.
Particularly, a linewidth reduction technique of a mid-infrared semiconductor laser was developed as

well as a system of laser frequency monitoring and stabilization using the mid-infrared optical
frequency comb. Finally, a successful demonstration of the acquisition of absorption spectra of
multiple gas molecules was performed by combining these methods. This has enabled us to establish
the basis for a technology to simultaneously acquire high-intensity mid-infrared absorption spectra
of multiple molecular species including low-abundance long half-life radionuclides.
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