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Pressure-Temperature using Radiosonde 
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Planet Specific Atmospheric Library
Which Model?

✴ 1D Radiative Convective Equilibrium model ATMO 
(Tremblin 2015, Amundsen 2014, Drummond 2016, Goyal 2017)

What does grid contain?
✴ 89 Observationally Significant hot Jupiter and warm Neptune exoplanets
✴ Radiative Convective Equilibrium P-T profiles
✴ Equilibrium Chemical Abundances with ionic species
✴ Transmission and Emission spectra, Contribution Functions

(Goyal et al. in prep)

What are main grid variables for each planet?
4 Recirculation factors

6 Metallicity 
6 C/O ratios

✴ If you need models for any planet let us know!!  5
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Brown-Dwarf P-T Profile

Tremblin et al. 2015  7Jayesh Goyal - BDEXOCON 2019
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Hot Jupiter P-T profile

Emission 
Spectra

Transmission 
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Goyal et al. in prep.



Rainout vs. Local Condensation
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Alkali Line Profiles
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Effect of Metallicity (WASP-17b)
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Effect of Metallicity (WASP-17b)
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Inversions (WASP-121b)
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H2O
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First Detection of Stratosphere 
(Temperature Inversion) 

in Exoplanet Atmosphere
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Application of Grid
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Conclusions
★ This Library can be used to choose best targets for 

characterization using JWST.

★ Constrain P-T profiles of various hot Jupiter and warm Neptune 
exoplanet atmospheres.

★ Detect key molecular species. 

★ Constrain various physical and chemical processes like type of 
condensation, inversions, recirculation factor, metallicity, C/O 
ratio etc. 
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Thank You
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If you need any more information on the library/grid 
please talk to me.

jgoyal@astro.cornell.edu


