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Sub-Doppler resolution spectroscopy of methane has been carried out from 86.8 to 93.1 THz,
and 204 transition frequencies have been determined with an uncertainty of a few kHz. The
results are listed in HITRAN 2014 database. The pump and signal frequencies for difference-
frequency-generation are stabilized to the optical frequency comb, and the idler frequency is
swept by varying the repetition rate to record weak spectral lines of methane, methyl iodine, and
hydrogen chloride. An enhanced-cavity absorption-cell coupled with a wide beam reduces the
width of the saturation lines to 80 kHz. The relative spectral linewidth of the optical frequency
combs for dual-comb spectroscopy is reduced below 1Hz, and absorption spectrum from 1.0 to
1.8 micron m is recorded with a spectral resolution of 48 MHz and an acquisition time of 140 ms.
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Sub-Doppler resolution spectroscopy of methane has been carried out from 86.8 to
93.1 THz, and 204 transition frequencies have been determined with an uncertainty of a few kHz. The resul
ts are listed in HITRAN 2014 database. The pump and signal frequencies for difference-frequency-generation
are stabilized to the optical frequency comb, and the idler frequency is swept by varying the repetition
rate to record weak spectral lines of methane, methyl iodine, and hydrogen chloride. An enhanced-cavity ab
sorption-cell coupled with a wide beam reduces the width of the saturation lines to 80 kHz.
The relative spectral linewidth of the optical frequency combs for dual-comb spectroscopy is reduced below
1Hz, and absorption spectrum from 1.0 to 1.8 micron m is recorded with a spectral resolution of 48 MHz an
d an acquisition time of 140 ms.
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