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Development of a Trace Gas Analyzer utilizing a Blue External Cavity Diode Laser
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Abstract: We are developing a portable gas analyzer utilizing a blue external cavity diode laser (ECDL). The ECDL is composed of
an AR-coated laser diode (center wavelength: 416 nm), a collimating lens, and two plano-concave high reflectance mirrors. The two
mirrors constitute a hollow external cavity called “power build-up cavity: 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. Hydrogen below 1 ppm and oxygen
below 10 ppm were well detected by CERS (cavity enhanced Raman spectroscopy) using the blue ECDL.
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Fig.1. Configuration of the blue ECDL.
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Fig.2. Observed spectra of the AR-LD and standing-waves inside the PBC.
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Fig.3. a) Raman spectra of hydrogen (2, 5, 10 ppm, argon base), b) dependence of Raman scattering intensity on the
hydrogen concentration, ¢) Raman spectra of oxygen (10 ppm, hydrogen base).
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