N
N

N

HAL

open science

Thermal dependency of CO2 VUV absorption cross
section and application to warm exoplanetary

atmospheres

O. Venot, Yves Bénilan, Nicolas Fray, Marie-Claire Gazeau, Franck
Montmessin, Franck Lefevre, C. Bahrini, Et-Touhami Es-Sebbar, Martin
Schwell, Eric Hébrard, et al.

» To cite this version:

O. Venot, Yves Bénilan, Nicolas Fray, Marie-Claire Gazeau, Franck Montmessin, et al..
dependency of CO2 VUV absorption cross section and application to warm exoplanetary atmospheres.
European Planetary Science Congress 2017, Sep 2017, Riga, Latvia. pp.EPSC2017-42. insu-01672369

HAL Id: insu-01672369
https://insu.hal.science/insu-01672369
Submitted on 24 Dec 2017

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Thermal


https://insu.hal.science/insu-01672369
https://hal.archives-ouvertes.fr

EPSC Abstracts

Vol. 11, EPSC2017-42, 2017

European Planetary Science Congress 2017
© Author(s) 2017

EPSC

European Planetary Science Congress

Thermal dependency of CO, VUV absorption cross section
and application to warm exoplanetary atmospheres

O. Venot (1), Y. Bénilan (1), N. Fray (1), M.-C. Gazeau (1), F. Montmessin (2), F. Lefevre (3), C. Bahrini (1), Et. Es-sebbar
(3), M. Schwell (1), E. Hébrard (4), M. Lefevre (1), I. P. Waldmann (5)

(1) Laboratoire Interuniversitaire des Systeémes Atmosphériques, UMR CNRS 7583, Universités Paris Est Créteil (UPEC) et
Paris Diderot (UPD), Créteil, France, (2) Laboratoire Atmospheres, Milieux, Observations Spatiales (LATMOS),
CNRS/IPSL/UVSQ, Guyancourt, France, (3) Laboratoire Atmospheres, Milieux, Observations Spatiales (LATMOS),
CNRS/IPSL/UPMC, Paris, France, (4) Paul Scherrer Institute, Laboratory of Thermal Processes and Combustion, CH-5232
Villigen PSI, Switzerland, (5) School of Physics and Astronomy, University of Exeter, EX4 4QL, Exeter, UK, (6) University
College London, Department of Physics and Astronomy, Gower Street, London WCIE 6BT, UK (olivia.venot@lisa.u-pec.fr)

Abstract

Most of exoplanets detected so far have atmospheric
temperatures significantly higher than 300 K. These
exoplanets are often close to their star and thus receive
an intense UV photons flux, triggering important pho-
todissociation processes. However, the temperature
dependency of VUV absorption cross sections, which
are essential data to model photolyses in atmospheric
models, are barely known. Thus, by lack of appropri-
ate data, absorption cross sections at room temperature
are used in photochemical models of extrasolar plan-
ets, leading to a non-measurable uncertainty. With the
future space- or ground-based telescopes that will be
developed in the coming years JWST, E- ELT...) in-
vestigating these research fields becomes urgent [1].
In this context, we quantified the temperature depen-
dency of the VUV absorption cross section of car-
bon dioxide (CO2). We performed experimental mea-
surements on the range (115-230 nm) between 150
and 800 K. The absorption cross section of COs in-
creases with the temperature (Fig. 1). At 200 nm, there
are more than four orders of magnitude between the
one at 300 K and the one at 800 K. We also deter-
mined a parametrisation to calculate the continuum of
the absorption cross section on this wavelength range.
We used these new data in our photo-thermochemical
model for exoplanets [2] and studied the impact on the
results (photolyses rates and chemical composition)
as well as on the observables (synthetic transmission
spectra) [3, 4]. We will present these experimental re-
sults and their consequences on the modelling of exo-
planet atmospheres.
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Figure 1: Absorption cross section of COy (cm?) at
temperature between 150 and 800 K.
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