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Development of a real-time trace-gas analysis method based on cavity-enhanced
Raman spectroscopy

Zaitsu, Shin-ichi

4,800,000

(ppb )
100

In this study, we challenged to develop a state-of-the-art analysis method
to selectively and rapidly detect extremely small amount of specific molecular species with high
sensitivity. As a result, we found for the first time the condition for the enhancement of Raman
signal efficiency in cavity-enhanced spontaneous Raman spectroscopy. This enhancement occurred when
the generated Raman signal matched the longitudinal mode of the cavity and underwent a
cavity-enhancement effect. We experimentally investigated the dependence of several parameters that
contribute to this effect and concluded that the enhancement efficiency of the Raman signal was
determined by the Raman gain instead of the Raman gain bandwidth. This finding is expected to allow
us to further increase the sensitivity of molecular detection methods based on Raman spectroscopy.
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