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A review of the effects of intermolecular collisions (i.e. of pressure) on the shape of gas
phase molecular spectra as they manifest in atmospheres and laboratory experiments will be
presented. This will be largely done on the basis of the content of Ref. [1] and it update in Ref. {2].

I will start by a brief introduction to the various observation geometry for recordings of
atmospheric absorption and emission spectra and examples of the different types of features that can
appear in these spectra. | will then discuss these structures one by one. This will be done starting
from spectrally isolated lines, before considering clusters of tightly-spaced and overlapping
absorption transitions affected by collisional line-mixing, the far wings of lines and bands and the
associated atmospheric transparency windows, and collision-induced absorption praezgsses (
figure below). lllustrative comparisons between laboratory measurements and available models will
be first presented in order to point out the main characteristics of the mechanisms involved and their
spectral manifestations. The consequences for radiative transfer in planetary atmospheres and
remote sensing will then be discussed. Example will be given of the influence of proper/improper
modeling of collisional effects on retrievals of volume mixing ratios, temperature, or pressure from
atmospheric spectra. Finally, some remaining problems will be discussed, in order to open
perspectives for future researches.

M ‘ Tangent height 22 km
M Tangent height 16 km
0.0

1.0
08 Tangent height 10 km
0.6
04
0.2
00

2200 2300 2400

Transmission spectra recorded in
solar occultation mode by the
satellite-borne Atmospheric
Chemistry Experiment around the
4.3 um CQO, band looking down to
various tangent height. The
increase, with decreasiry of the
absorptions by the wings of the
CO; lines wings and, on the high
frequency side, by the N
collision-induced band, is obvious.
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