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Introduction: exoplanets detected

O 8000 - - ' ‘e;«;prJI'a[nets.olrg |13/110/201‘4
':'/ ~
> p
H 7000} =
‘I&; .’ ° tn g
E-I) o -2 0‘; - -
Q-I G a o 0‘.,’.~:... . .43
£ 6000¢ AL S
Q : - ‘;‘g}.‘}:?}t . R
it @ o‘.°:. * o wnn
o.o. e ¥ 2 '2

o K o S =
.5 5000} : !“.- &
O o ..
qq_% . J . g
'-q-)- 4000 ° %
i , o
m M R J L ] *
:I L J L J L J L J .
9 L L J . .

0.01 0.1 1 10 100

Semil major axis (AU)

- P
Yamila Miguel (MPIA) Quy Nhon,Vietmgl,}Zw
— -y L 4



Introduction: hot exoplanets detected
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Introduction: hot exoplanets + Kepler candidates
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Introduction: molecular & atomic detections in
the atmosphere of hot exoplanets
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Introduction: hot exoplanets with molecular &
atomic detections in the atmosphere
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Aim: characterization of hot exoplanets

Which atmospheric features can we find in hot exoplanets?
Hot rocky planets (Miguel + 2011)
Mini-Neptunes & EGP
Which parameters affect these atmospheres?
Semimajor axis + Stellar flux (Miguel & Kaltenegger, 2014)

Stellar UV flux + composition (Miguel + 2014, in preparation)
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Modeling T-P of hot Mini-Neptunes and EGPs
with H/He dominated atmosphere

Thermal profile (Guillot 2010), T(t,Y, Tin, Tirr)
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Modeling T-P of hot Mini-Neptunes and EGPs
with H/He dominated atmosphere
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Modeling T-P of hot Mini-Neptunes and EGPs
with H/He dominated atmosphere
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Modeling photochemistry of hot Mini-Neptunes
and EGPs with H/He dominated atmosphere

Equilibrium chemistry
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Modeling photochemistry of hot Mini-Neptunes
and EGPs with H/He dominated atmosphere

Disequilibrium chemistry

Eensilibe hemi
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Modeling photochemistry of hot Mini-Neptunes
and EGPs with H/He dominated atmosphere
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Modeling photochemistry of hot Mini-Neptunes
and EGPs with H/He dominated atmosphere
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Modeling photochemistry of hot Mini-Neptunes
and EGPs with H/He dominated atmosphere
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Modeling photochemistry of hot Mini-Neptunes
and EGPs with H/He dominated atmosphere
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Modeling photochemistry of hot Mini-Neptunes
and EGPs with H/He dominated atmosphere
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Modeling photochemistry of hot Mini-Neptunes
and EGPs with H/He dominated atmosphere
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Modeling hot Mini-Neptunes and EPGs with H/
He dominated atmosphere - Stellar flux

Stellar Models from the ATLAS synthetic spectrum (Kurucz, 1979)+UV
observations from the IUE (http://archive.stci.edu/iue/). M star from Allard

(2001).
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http://archive.stci.edu/iue/
http://archive.stci.edu/iue/

Modeling mini-Neptunes and EGP

Planetary data (g,a) Thermal profile
(Based on Guillot 2010)

Stellar data (Tes,Rx) Chemical Calculations (1D)

(Disequilibrium chemistry,
Stellar Flux see Kopparapu+2012)

Elemental abundances
composition

Photochemical mixing ratios
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Grid of hot exoplanets
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Mini-Neptune Models:
photochemistry at # a & stellar types
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Mini-Neptune Models:
photochem1stry at # a & stellar types
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Mini-Neptune Models:
photochemistry at # a & stellar types
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Mini-Neptune Models:
photochemistry at # a & stellar types
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What’s next?

Make similar grids for different elemental abundances composition
Model spectra for these planets
Include clouds and hazes (talk from Christiane Helling)

What can the atmospheres tell us about the formation processes? (Hori
Yasunori’s talk)
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Take home message!

We link observables (a, Teiix, Rx) Wwith atmospheric TP profile and

chemistry.

Our results can be applied to hot (700<T<2800 K) planets with H/He
atmosphere for different Kzz and stellar types, to characterize
exoplanets and are a reference to interpret observations and the
results of atmospheric retrieval analysis.




