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Abstract In the long-term operation of distributed feedback laser, there exists a problem of wavenumber drift of the
output laser center; this affects the measurement accuracy of gas concentration by fixed-point wavelength
modulation spectroscopy. In order to solve this problem, a calibration-free fixed-point wavelength modulation
spectroscopy based on the wavenumber drift-correction algorithm is proposed for the calibration-free measurement of

! is selected to measure the concentration of CO; gas for

gas concentration. The absorption spectrum at 4958.97 cm ™
validating the accuracy of this method. The experimental results show that the proposed correction algorithm
overcomes the adverse effect of wavenumber drift of the output laser center on the measurement, and effectively

improves the accuracy of gas-concentration measurement.
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Fig. 1 Flow chart of wavenumber drift-correction algorithm
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Table 1 Parameters of selected CO,spectroscopic absorption lines (HITRAN2016)

vy /cm ! S(296 K) /(cm * molecule™) E” /em ™! Yer/(ecm ™' e atm™ ) Ya/Cem ' e atm ')
4958.9493 3.051X10° % 695.5495 0.112 0.0844
4958.9674 1.075X10~% 197.4166 0.098 0.0717
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Fig. 4 Experimental setup of fixed-point wavelength modulation spectroscopy system for measuring CO. concentration
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