HRMS, 28th Colloquium, Dijon, France, Aug. 28 - Sept. 1, 2023

ROOM TEMPERATURE WATER CONTINUUM MEASUREMENTS IN THE 1.25 μm ATMOSPHERIC WINDOWS

A. KOROLEVA, Univ. Grenoble Alpes, CNRS, LIPhy, 38000 Grenoble, France, and A.V. Gaponov-Grekhov Institute of Applied Physics of the Russian Academy of Sciences, 46 Ulyanov Str. 603950, Nizhny Novgorod, Russia; S. KASSI, D. MONDELAIN and A. CAMPARGUE, Univ. Grenoble Alpes, CNRS, LIPhy, 38000 Grenoble, France

Water vapour self- and foreign-continuum are newly measured at a room temperature in the high energy edge of the 1.25 μm window. The measurements are carried out in pure water vapour at pressure up to 15 Torr and in humidified air, humidified nitrogen and humidified oxygen at total pressure up to 750 Torr with 1% of H_2O by using cavity ring-down spectroscopy technique (CRDS)^1. Self- and foreigncontinuum absorption cross-sections are retrieved from recorded pressure ramps at fixed frequencies in microwindows of transparency between strong H_2O lines. These microwindows are selected to minimise water monomer spectrum contribution to the total absorption spectrum.

The spread of previous continuum measurements at lower frequencies (reaching several orders of magnitude in some atmospheric windows^2), requires a checking of possible systematic errors in data acquisition and analysis. Minimisation of such errors in the presented work is confirmed by (1) acurate checking of the expected pressure dependences both for self- and for foreign-continuum and (2) the consistency of continuum measurements in humidified nitrogen and oxygen with measurements in humidified air.

Presented results agree with previous self-continuum measurements at lower frequencies^2 and with high-temperature measurements of foreign continuum in air^3. The frequency dependence of retrieved self- and foreign continuum cross-sections validates in general MT CKD model^4. However, an additional broad absorption feature is observed with a centre near 8455 cm^{−1}. It can be tentatively interpreted as possible spectral signature of bound dimers, (H_2O)_2. Similar peaks in the continuum spectrum were previously observed near 1600, 3610 and 3750 cm^{−1} and attributed to water dimer^2. Thus, the detection of the peak at 8455 cm^{−1} may confirm that dimer features are manifested in the entire range of the vibrational-rotational spectrum of water vapor.

1doi:10.1016/j.jqsrt.2019.106653, M. Konefał, et al., J. Quant. Spectrosc. Radiat. Transfer, 241, 106653, (2020).

2doi:110.1002/2016JD025531, A. Campardue, et al., J. Geophys. Res. Atmos., 121, 180-203, (2016)._3

doi:10.1098/rsta.2011.0218, I. Ptashnik, et al., Phil. Trans. R. Soc. A., 370, 2557-2577, (2012). 4doi:10.1016/j.jqsrt.2023.108645, E.J. Mlawer, et al., J. Quant. Spectrosc. Radiat. Transfer, 306, 108645, (2023).

p-number: p136 Submitted on Wed, 14 Jun 2023 16:17:49 +0200