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Development of a Compact Raman Gas Sensor using a Blue External Cavity Diode Laser
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Abstract: A novel Raman-based gas sensing technique using a PBC (Power Build-up Cavity) with a blue diode
laser was developed. The wavelength of the source LD is centered at 416 nm in the visible spectrum between the
blue and violet region. A Fabry-Perot external resonator composed of two high reflectance mirrors was used as a
PBC. The intra-cavity beam of the PBC was feedbacked to the AR coated facet of the LD. Transverse spatial
resonator modes of TEMoo~TEMos were observed and the intra-cavity power as high as 22 W was achieved
resulting in 600 time-build-up of the source LD power. Raman spectra of N2 and Oz gas in the atmosphere were
measured using the intra-cavity beam of the PBC by a spectrometer with an ICCD camera in an integration time of
as short as 10 ms. This is a promising technique that can detect multi-gas species in real time.
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Fig.1. Optical configuration of the PBC.
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Fig.3. Spectra of the beam inside the PBC.
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Fig.4. Optical configuration of the test experiment.
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Fig.5. Raman spectra of Ozand Nz in the atmosphere.
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