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We study the properties of atmospheres using our code by varying parameters which are important for setting the atmospheric and spectral shape.

Teff = 1000 – 2500 K
Non-equilibrium chemistry 
effects should be negligible  

down to Teff = 1500 K.

C/O = 0.35 – 1.4
Supersolar (C/O > 0.55)  
and C/O > 1 are being 
discussed in literature. 

Impact on atmospheres?

[Fe/H] = -0.5 – 2
Giant planets are thought  
to be enriched. Thus, we 

investigate various metallicities 
focusing on [Fe/H] > 0.

Host spectral type

Planetary host stars can have 
different spectral types.

M5-F5
log(g) = 2.3 – 5

To encompass lower mass, 
bloated planets, 

as well as high mass, 
compact (R ∼1 RJup) objects.
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Atomic & molecular opacities

H2O, CH4, CO, CO2, HCN, C2H2, PH3, H2, H2S, 
NH3, OH, PH3, Na, K, H2-H2 CIA, H2-He CIA
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E.g.

We use the NASA CEA equilibrium chemistry code.

Carbon-rich  vs. 
Oxygen-rich  
atmosphere
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log(g) = 3, [Fe/H] = 1

#

Teff = 1750 K, C/O = 0.95, log(g) = 3, [Fe/H] = 1# P = 10-2 bar, Teff = 1750 K, log(g) = 3, [Fe/H] = 1
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Grid results (I):

Grid results (II): Water vs. methane rich spectra as a functions of C/O and condensation for Teff ≲ 1500 K.
+

• The H2O → CH4 transition could occur at C/O as low as 0.73 for Teff ≲ 1500 K.
 

• Atmospheres with C/O ~ 1 and Teff ≳ 1750 K can have inversions caused by alkali heating.

• The (grid) paper will be submitted soon.

• Next we will include cloud opacities and 
transmission spectra.

• Inclusion of non-equilibrium chemistry


