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Development of a Trace Gas Analysis Technique by Cavity Enhanced Raman Spectroscopy
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Abstract: A novel gas analysis technique by cavity enhanced Raman spectroscopy has been developed. We used a
Fabry—Pérot power-buildup cavity (PBC) and an antireflection-coated laser diode (AR-LD, center wavelength: 416
nm). The AR-LD can be frequency locked by optical feedback from the PBC and an intra-cavity power exceeding
100 W was demonstrated. We use the PBC as a light source for Raman spectroscopic analysis of trace gases. In an
implementation of the technique hydrogen 0.75 ppm and oxygen 1.4 ppm were detected in 1 min. We are developing
this technique for a portable gas sensor.
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Fig.1. Configuration of the PBC.
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Fig.2. Transverse modes of the PBC.
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Fig.3. Longitudinal modes of the PBC.
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Fig.4. Measured Raman spectra
a) Hydrogen (2, 5, 10 ppm, argon base), b) Oxygen (10 ppm, hydrogen base).
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