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K. BIELSKA, A. A. BALASHOV, S. WÓJTEWICZ, R. CIURYŁO, D. LISAK,
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We conducted an attempt to measure CO2 lines in the spectral range between

0.687 and 0.699 µm. The predicted line intensities are below 2.1×10
−30 cm/molecule.

To detect these weak lines we employed a cavity ring-down spectroscopy (CRDS)

technique. It was already shown that our spectrometer has sufficient sensitivity to

measure a CO line having intensity of 1.807 × 10
−30 cm/molecule with a signal-to-

noise ratio of 36 if very high-reflectivity ring-down cavity mirrors are used1.

CO2 lines having intensities of up to 2.076×10
−30 cm/molecule are predicted by

the ExoMol2 line list and available in the HITRAN 20203 database. Also, the Ames-

2021 line list4 contains lines located in this spectral range having intensities up to

1.819×10
−31 cm/molecule. We probed altogether five spectral ranges corresponding

to relatively strong lines among ones predicted by both line lists. Within these ranges,

there are expected more than twenty CO2 lines. Our estimated detection limit in the

case of each probed spectral range is between 2 and above 10 times lower than the

expected peak absorption level. However, none of these lines was detected in our

experiment. Our result is in contrast to recent FTS measurements5 for two orders of

magnitude stronger CO2 bands at slightly higher wavelengths. However, in the case

of the HITRAN database, lines detected with the FTS are predicted by a different set

of calculations than the ones that we intended to measure.
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