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Fig. 1. The experimental setup of water vapor absorption spectrum.
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Fig. 2. Comparison of acquired signals: (a) Water vapor ab-
sorption signals before beam 4 introduced; (b) water vapor
absorption signals after beam 4 introduced; (c) the longitu-

dinal mode signals of F-P etalon.
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Fig. 3. (a) Measurement points and fitting results at 9412.790 cm ! under different pressures; (b) residuals obtained by fitting ab-

sorption spectra using Voigt profile; (c) residuals obtained by fitting the absorption spectrum using the qSDV profile.
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Fig. 4. Collision line width under different pressures obtained by Voigt profile (a) and qSDV profile (b) (1 atm = 1.01 x 10° Pa).
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Table 1.  Line parameters of water vapor broadened by the pressure of carbon dioxide (Numbers in brackets are fitting errors).
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9335.691 0.107(0.58)  0.111(2.76)  0.013(18.7) 0.0772 1.391 1.441 1.036
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Fig. 5. The ratios of COy-broadened coefficients of water
vapor obtained by using the Voigt profile (a) and the ¢S-
DV profile (b) to the air broadening coefficients of water
vapor in the HITRAN2020 database; (c) the ratios of COy-
broadened coefficients of water vapor obtained by using the

Voigt profile to the coefficients obtained by using the ¢S-
DV profile.
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Abstract

The absorption spectral parameters of water vapor molecules are the key basic scientific data for the
remote sensing detection and the planetary observation applications. Based on a narrow line-width external
cavity diode laser and a long-path absorption cell, 18 absorption spectral lines of COy-broadened water vapor
molecules in a 9332-9722 c¢cm ! range at room temperature are measured. To obtain the COy-broadened water
vapor molecule coefficients, the Voigt profile and the quadratic speed-dependent Voigt profile are used to fit the
absorption spectrum data. The quadratic speed-dependent Voigt profile shows better fitting capability.
Comparing with the air-broadened coefficients of the corresponding region from the HITRAN2020 database, the
mean ratios of the COy-broadened coefficients of water vapor molecules and the air-broadened coefficients
obtained from the two models of the line shape are 1.327 and 1.454, respectively, which verifies that the method
of estimating the COgy-broadened coefficient by the air-broadened coefficient of water vapor molecules has
certain reliability. This study can provide reference data of measured spectral parameters for the detection

technology and related research of atmospheric structures of Mars and Venus in the near-infrared region.

Keywords: water vapor molecule, near infrared spectrum, COy-broadened coefficients, profile
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