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LOOKING INSIDE EXOPLANETS.

EXOPLANETARY ATMOSPHERES
M.Lampén', LM Lara’, J.L.Gémez-Gonzdlez?, and J.Jimenez-Ortega’
'Instituto de Astrofisica de Andalucia (CSIC), 2Centro de Astrobiologia (INTA-CSIC).

Abstract: If we want to help to obtain an-
swers to scientific key questions like, what are
exoplanets made of?, why are planets as they
are?, how were they formed and how did they
evolve?, we have to understand their atmos-
pheres, so to be able to build suitable exoplane-
tary atmospheric models.

For this purpose, we are developing the neces-
sary tools. At present, we are able to build two
types of exoplanetary models, equilibrium and
disequilibrium one-dimensional atmospheric
models, taking into account for the second one
type, photo-absorption and subsequent dissocia-
tion of the species, neutral-neutral chemical re-
actions and transport (eddy and thermal diffu-
sion) processes.

In the near future, our model will be
complemented with new tools for describing
others disequilibrium processes (as condensa-
tion, influx material, etc.) and therefore will let
us to reach a deeper understanding on how dif-
ferent processes shape an exoplanetary atmos-
phere.

In this work, we show a sample of two exoplan-
etary atmospheres, one representing hot Jupiter-
like and another to a hot Neptune-like. For both
planets, we build several one-dimensional equi-
librium and disequilibrium chemical atmos-
pheric models.

The purpose of this work is to show the differ-
ent variables that seriously affect the characteri-
zation of the system.
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Figure 1: Vertical profile of temperature from
hot Jupiter HD 189733b [1].
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Figure 2: Vertical distribution of molecular
abundances in our equilibrium thermodynamic
model for 1X solar elemental abundance from
hot Jupiter HD 189733b. Solar elemental abun-
dance from [2].
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Figure 3: Vertical distribution of molecular
abundances in our equilibrium thermodynamic
model for 1X solar elemental abundance and
C/0=0.88 from hot Jupiter HD 189733b. Solar
elemental abundance from [2].
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