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Atmosphere models from supergiants
to brown dwarfs — and beyond
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® 30 Mio. lines computed with the STDS program
(Université de Bourgogne) — 2013 update: 80 Mio.

® Vibrational and rotational states up to ~ 8ooo cm’™

® Completeness: ~50% (mid-IR) - 10% (H-band) - 0% (Y/))
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® Challenges:

® Most data for Earth and outer planets’ atmosphere studies
= |ine lists complete only at 296 K
—> damping constants at low temperatures

e Most experimental measurements for N_ and O, as perturbers

® Generalisation for large theoretical line lists required
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K =1.77 X 10722 x T3.09 (-3055/T)  (Visscher, Moses & Saslow 2010)

® CO «— CO,: limited by CO + H,O = CO, + H»

K = 6.44 x 103 x T3.09 e(3388%1)  (Graven & Long 1954)
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Molecular Line Profiles - Data

® Molecular line data for stellar atmosphere calculations:

® Extensive data available from spectroscopy line lists (HITRAN
and others)

® (Often damping widths and shifts included, sometimes
temperature dependence
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T = 2500/2600 K vs. Grevesse & Noels  «/2 — — «/3
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logg = 5.0, Teg = 3500 K CO°BOLD 2D vs. PHOENIX
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logg = 5.0, Teg = 3500 K CO°BOLD 2D vs. PHOENIX
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log g = 5.0, Ter = 3500 K CO’BOLD 2D vs. PHOENIX
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T—P s—P: logg=4.0,Tsy = 2540 K, 3200 K
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® \Water ice clouds appearing between 300 and 400 K
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condensation

® Ch. Mordasini’s talk;
cf. also Ch. Helling with I. Kamp et al. 2014

(Life, in press) ,I‘"
g" AV P
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GJ 436D transit models and WFC3 observations (Knutson et al. 2014)
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' Low, Mass Star

® For mature, irradiated planets con
circulation models essential

£ Earth
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