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Development of the Intra-cavity Raman Spectrometer using a Blue External Cavity Diode Laser
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Abstract: The Raman spectroscopic system using the intra-cavity beam of a blue external cavity diode laser was
developed. The source LD’s center wavelength is 416 nm in the blue region of the visible spectrum. In this study, a
Fabry-Perot resonator composed of two high reflectance mirror is used as an external cavity and the intra-cavity beam
is feedbacked to the AR coated facet of the LD. Laser oscillation at a single transverse mode (TEMoo) was confirmed.
Raman spectra of N2 and Oz gas in the atmosphere were measured using a spectrometer and an ICCD as a detector.
The detection limit was estimated to be lower than 100 ppm in the case of N2 gas. With further development, there is

a possibility that this system is used as a compact gas sensor.
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Fig.1. System configuration.
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Fig.2. Transverse mode of the output beam (TEMoo).
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Fig.3. Spectrum of intra-cavity beam of the ECDL.
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Table 1. Raman scattering wavelength of Oz and No.
(Excitation wavelength: 418.5 nm)
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Fig.4. Raman spectra of Oz and N2 in the atmosphere.
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