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Development of a Hydrogen Gas Analyzer utilizing a Blue External Cavity Diode Laser
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Abstract: We are developing a portable hydrogen 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 an 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 impurities in hydrogen gas. It is
confirmed that insertion of a narrow band-pass optical filter between the collimating lens and the input mirror reduces the spectral
line width of the PBC. Raman spectra of Oz, H20, and CO: in the atmosphere were measured using the intra-cavity beam of the PBC.
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Table 1. Examples of Impurities in hydrogen gas specified by ISO 14687.

Impurities N2 CH4 H>O 02 CO2 CO

Upper limit [ppm] 100 100 5 5 2 0.2
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Laser diode: NICHIA NDVA416T End mirror: reflectance > 99.999%, R = 100 mm
;E [ i [I._
/ I e | e PBC
Collimating lens < 70 mm » (Power Build-up Cavity)

Band-pass filter  |nput mirror: reflectance = 99.97%, R = 100 mm

Fig.1 Configuration of the blue external cavity diode laser (blue-ECDL).
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Fig.2. Spectra of the PBC.
a) without filter, b) with a 418 nm band-pass filter
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Fig.3 Spectra of the atmospheric gases in the laboratory.
a) Oz, b) H20, ¢) CO2
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