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Highly sensitive measurement of CO using cavity-enhanced
Fourier-transform spectroscopy with an optical frequency comb

(1. NCUQ 2. UEC, 3. JSPS, 4. DESY, 5. QUEST-Leibniz-Research School)
A. Nishiyama'“3, G. Kowzan', D, Charczun?, V. S. de Oliveira?, A. Ruehl*?, I. Hartl*,
K. Minoshima?, R. S. Trawinski!, P. Mastowski'

The frequency comb based cavity-enhanced absorption spectroscopy (FC-CEAS), cavity
mode-width spectroscopy (CMWS), and cavity mode dispersion spectroscopy (CMDS)
realize highly sensitive measurements in a wide wavelength range. In this study, we apply
the three cavity enhanced spectroscopic methods and high-resolution Fourier-transform
spectroscopy (FTS) to measure the second overtone band (0—3) of CO in near infrared
region (1560-1600 nm). We demonstrated massively parallel acquisition of precise line-
shape of more than 20 spectral lines with high signal-to-noise ratio (SNR) in far shorter
acquisition time than the conventional step-scan techniques with a cw laser, and showed
the high potential of the comb based cavity-enhancement spectroscopies for the precise
line shape study.
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Fig. 1. Experimental setup for FC-CEAS. Two point Pound-Drever-Hall lock [1] is used to stabilize the
comb to high-finesse cavity. DG: diffracting grating, EOM: electro-optic modulator.
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Fig. 2. (a)Normalized absorption spectrum of R-branch of 'g:gg_ ot
0—3 band with a sample pressure of 100 Torr. (b)Magnified 1205278 SDVP
view around R(4) line, and residuals of the fitting by VP and 153 . . . .
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