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Development of an Infrared External Cavity Diode Laser for High Sensitive Gas Sensors
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Abstract:  We aim to develop a high-sensitivity gas analyzer that can measure ultra-trace components at the level of
sub-ppm by Infrared (IR) absorption spectroscopy using an IR External Cavity Diode Laser (IR-ECDL). In order to
perform IR absorption measurement, it is necessary to construct an ECDL whose spectral line matches the optical
absorption line of the target gas, and oscillation control is extremely important. In this study, we used a gain chip that
emits light in the range of 1400 nm to 1550 nm as a light source. By adjusting the alignment of the ECDL, we were
able to make the ECDL oscillate with an ideal Gaussian distribution (TEMoo), and achieved significant reduction of
the line width in the oscillation spectra.
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Table.1 Examples of Impurities in hydrogen gas specified by ISO 14687-2

Impurities Molecular formula, etc. Upper limit [ppm]
Carbon monoxide CcO 0.2
Formaldehyde HCHO 0.2
Formic acid HCOOH 0.2
Ammonia NH3 0.1
Total halogenated compounds Ion conversion 0.05
Total Sulphur compounds H:S conversion 0.004
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Laser Diode (Gain Ghip): SAF1093H
High Reflectance Mirror: >99.99%, R = 100 mm

Collimating Lens 80 mm
Fig.1 Optical configuration of IR-ECDL Fig.2 Gain band of AR coated IR-LD
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Fig.3 Oscillation spectrum of IR-ECDL Fig.4 Spatial mode of IR-ECDL
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