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Abstract on stars of similar spectral type and available obser-
vations (for GJ 436). Fig.1 presents the dyfuxes
We have deve|0ped detailed photochemica| models tofor the three host stars. For the thermal structure we
characterize the atmospheric composition of extraso-assumed vertical temperature profiles in the lower at-
lar giant planets and applied them to the planets HD Mmosphere based on GCM simulations [4,5]. In the up-
209458 b, HD 189733 b and GJ 436 b. The first two Per atmosphere we used the temperature profiles de-
planets are gas giants orbiting G and K type stars, re-fived from our escape calculations. Fig.2 presents the
spectively, while GJ436 b is a Neptune-type planet or- Vertical temperature profile for the case of HD189733
biting an M dwarf. Our models are able to simulate the b.  The chemical composition at the lower bound-
chemical processes from deep inside the planet's tro-ary was derived from thermochemical equilibrium, as-
posphere, where thermochemical equilibrium prevails, SUMing solar elemental abundances [2]. The model
up to the thermosphere where the impacts of stellar ra-then follows kinetically the thermochemical equilib-
diation and atmospheric escape have an important contium, which is perturbed at higher altitudes due to at-
tribution. We present results for the impact of the stel- mospheric mixing and photochemistry. All reactions
lar type Spectrum in the resumng Composition of each in the calculations are reversed based on the prinCiple
planet and discuss the role of the stellar Ly-a emission Of microscopic reversibility with data from the NASA

in the overall photochemistry. Thermodynamic Polynomial Database [1]. In total,
there are 1700 reactions describing the evolution of
1. Introduction 110 species of H, C, N, and O composition. Along

with molecular diffusion and atmospheric mixing, we
Itis Common|y assumed that Ly-a|pha emission’ being include in the calculations a vertical advection veloc-
the most intense stellar line, will have the strongest ity that is provided by the hydrodynamic escape cal-
impact on the atmospheric photochemistry, as is the culations. The latter parameter controls the escape of
case in the solar system atmospheres. NeverthelessSPecies from the top of our simulated atmospheres.
the large H abundance in the upper atmospheres of
these planets can effectively screen the underlying at-
mosphere from the impact of Ly; rendering photo-
chemistry at this wavelength inactive [3]. In that case
the stellar flux at longer wavelengths will have a dom-
inant role in the resulting chemical composition, with
the latter varying strongly with the spectral type of the
host star.
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2. Model Description

The major input parameters required for the calcula-
tions are the photon fluxes for each parent star, the ‘ ‘ ‘ ‘
vertical temperature profile in the atmosphere, and the 0.1212 0.1214 0.1216 0.1218 0.1220
equilibrium chemical composition deep in the atmo- Vavelength {sum)

sphere. HD209458 is of similar spectral type as the

Sun, thus, we used the solar spectrum for this star. Figure 1: Ly« fluxes for the 3 parent stars.
For the other stars we used composite spectra based
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Figure 2: Assumed vertical temperature profile in the Figure 3: Calculated chemical composition of exo-
atmosphere of exoplanet HD 189733 b. planet HD189458 b. Solid and dashed lines present
the sensitivity of the model results on the inclusion of

Ly-a photolysis (dashed) or not (solid).
3. Results y-aphotolysis ) (sold)

The resulting chemical composition of the three exo- radiation depends on the atmospheric thermal profile.

planet atmospheres investigated has a variable depenThe higher the temperature (and lower the stellar Ly-

dence on the L)a photon deposition_ For the case « ﬂUX) the lower the impact of photochemistry in the

of HD209458b the inclusion or not of Ly-absorp-  resulting chemical composition.

tion by atomic hydrogen has a small effect in the re-

sulting composition because the high temperature con-

ditions in this atmosphere make the thermochemical

processes more efficient than the photochemical. The

same holds for GJ436b, which although characterized

by a cooler temperature profile is also impacted by a . P

weaker Lye flux. For HD189733 b on the other hand, :roblology Inltlgtlve thrpugh JPL subcontract 1372177
. . to the University of Arizona.

the results demonstrate (Fig. 3) a large dependence in

the Ly-« radiation, due to the large flux emitted by the

parent star. The inclusion of the vertical advection ve- Refer ences

locity in the simulations provides a smooth transition
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