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Abstract i i

The direct absorption spectra of methane at 2v; band R9 manifold are measured within
the wavelength range of 1637. 64 ~1637. 85 c¢cm™* (in vacuum) by ECDL (external-cavity diode

represent that the biggest error is 3.9% ; the smallest error is 0.02% for eight absorption lines. Except
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laser), and the absorption line strength corresponding to those are worked out through Voigt
the line 3 and the line 4, the results are comprehensible. The acquired data are used to remote sensing of
spectra of methane

fitting. In addition, these results are compared with those that have been done by Jack S. Margolis with

—

Fourier transform infrared spectrometer and the error is analyzed. The experiment and the calculation

=

the concentration of methane. The methods of the measurement and the calculation here also can be
applied to measure the absorption line strength of CO, CO,, NH; etc
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spectroscopy; measurements of absorption line strength; Voigt fit of multi-line; absorption
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Fig. 1 Experimental schematic for measuring absorption

spectra of CH,
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Fig. 2 The left panel (a) contains raw data traces I for the transmitted and etalon intensities along with the original

intensity I,. The right panel (b) shows the data after they have been converted to absorbance vs. frequency. Static

cell measurements condition of CH, absorbance for these panels are P=4666 Pa, L=4.5 cm, T=296 K
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Fig. 3 Integrated absorbance Area divided by pathlength vs pressure at T=296 K for the lines at 6105. 62592~

6106. 28412 cm~!. Note that the linear fit was restricted to pass through the origin
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Table 1 Comparison of the line strengths at 296 K measured in this work with those from Ref. [12]

Line vo/cm ! S (Ref. [127]) /(1072 ecm tatm™ ') |S (this work) /(1073 cm tatm )| S-S (Ref. [12]D/%

1 6105. 62592 8.072 8. 063 —0.1
2 6105. 62610 8. 446 8. 444 —0.02
3 6106. 04024 10.51 10. 10 —3.9
4 6106. 05049 16. 27 15.83 —2.7
5 6106. 19432 1.139 1.138 —0.1
6 6106. 22048 6.975 6.952 —0.3
7 6106. 25205 7.369 7.378 0.1

8 6106. 28412 12.56 12. 26 —2.4
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