Line intensity measurements and electric dipole moment fit of the v,/v, dyad of CH,4
through high resolution and high temperature infrared emission spectra

M. Louviot,? S. Gruet,” O. Pirali,” J. Vander Auwera, V. Boudon,? R. Georges®

# Laboratoire Interdisciplinaire Carnot de Bourgogne, UMR 6303 CNRS/Université de
Bourgogne, 9 Avenue Alain Savary, BP 47870, F-21078 Dijon Cedex, France,

Tel.: +33380395917, E-mail: maud_louviot@etu.u-bourgogne.fr
®Synchrotron SOLEIL, Ligne AILES, L’Orme des Merisiers Saint-Aubin, F-91192 Gif-sur-
Yvette, France, Tel.: +33169358172, E-mail: sebastien.gruet@synchrotron-soleil.fr
“Service de Chimie Quantique et Photophysique, C.P. 160/09,

Université Libre de Bruxelles, 50 avenue F. D. Roosevelt, B-1050 Brussels, Belgium,
Tel.: +3226502418, E-mail: jauwera@ulb.ac.be
¢ Institut de Physique de Rennes, UMR 6251, Campus de Beaulieu, Bat 11C, Université de
Rennes 1/CNRS, F-35042 Rennes Cedex, France, Tel.: +33223235292,

E-mail: robert.georges@univ-rennesl.fr

Much interest is currently being devoted to the study of specific astronomical objects, such as brown
dwarfs and giant exoplanets. Despite the difficulty to fully exploit the numerous spectroscopic data
recorded, the presence of hot methane in the atmosphere of these bodies is well known. However,
obtaining reference spectroscopic information for molecules at the high temperatures characterizing
these astronomical objects is difficult [1,2]. We used an original experimental setup to record hot
methane spectra at thermodynamic equilibrium and analysed them to bring new experimental
information to improve the theoretical modelling of methane spectroscopy. Five emission spectra of
CH,4 have thus been recorded between 702 K and 1401 K in the dyad spectral region located around
1300 cm™. The experimental setup was based on the High Enthalpy Source prototype [3] developed
at the “Institut de Physique de Rennes”, in which methane was forced to migrate from the outside to
the hollow centre of a cylindrical, resistively-heated porous graphite rod. The emission of the
| resulting hot methane_was recorded with the Bruker IFS125 HR Fourier transform spectrometer
available at the SOLEIL Synchrotron facility. Using computer programs developed in Brussels, the
graphite black body emission baseline was removed from the experimental spectra and the latter
were least-squares fitted to a specifically-developed radiative transfer model to measure line
intensities in the v./v, dyad. This new experimental information was then used to obtain refined
| parameters of the dyad electric dipole moment of CH, within the XTDS software developed in Dijon.
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Overview of the /v, dyad experimental and simulated emission spectra at 1173 K.
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