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Development of a game-changing isotope analysis method using absorption
saturation phenomena in an optical cavity

Kuwahara, Akira
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A novel laser spectroscopic system consisting of an optical cavity has been
developed to achieves high sensitivity and high wavelength resolution by causing absorption
saturation. In this study, we demonstrated the feasibility of absorption saturation by experimental
and theoretical approaches. First, we confirmed experimentally that the peak intensity of an
absorption profile decreased by a few percent due to absorption saturation of an atomic-electronic
transition at the incident beam intensity of 2 mW into the optical cavity. Next, two numerical
models of cavity ring-down spectroscopy were proposed and their results suggest that the initial
saturation and 1ts relaxation process in a ring-down signal can be observed under a few mW of the
incident laser beam intensity.
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