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Abstract

To date, there have been no detection of FUV emis-
sions from the atmosphere of a hot Jupiter. However,
in the absence of any precise computation, it is gener-
ally agreed that the contrast with the parent star FUV
emissions is not very favorable to this detection. We
propose here to estimate these emissions using a ki-
netic code to model the absorption of the stellar flux
and the transport of superthermal electrons for a model
atmosphere of a hot Jupiter. The kinetic code provides
excitation rates of H and Hy. We then perform ra-
diative transfer calculations to calculate the intensity
of the H Lyman-« line and Hy bands between 900
and 1650 A. We calculate both the dayglow and the
auroral emissions. These calculations are carried out
for different hot Jupiter model atmospheres, computed
by making perturbations around an initial reference
model. This will allow a determination for the best
conditions to make a future detection.

1. Introduction

In the solar system, the giant planets Jupiter and Sat-
urn have bright emissions of hydrogen in the FUV.
The most intense line is H Lyman-«. Besides that,
between 900 and 1650 A, molecular hydrogen has a
wide spectrum dominated by the Lyman and Werner
bands, whose total intensity is comparable to that of
the H Ly-« line. On the day side of the planets, these
emissions are excited by the absorption of the solar
EUV/FUV flux. At auroral latitudes, they are due to
plasma which precipitates into the atmosphere where
it ionizes or excites atmospheric particles.

Since they are mostly composed of hydrogen, hot
Jupiters are likely to produce the same kind of FUV
emissions. Their emissions are expected to be very in-
tense because the planets, which are very close to their
parent stars, receive intense stellar fluxes. Detecting
these planetary emissions is a challenging issue : al-
though they are very bright, they remain much fainter
than the star’s emissions.

2. Calculation of planetary FUV
emissions

2.1. Excitation of atmospheric particles

We calculate the intensity of the emissions of the H Ly-
« line and of the Hs bands of hot Jupiters. To do so, we
first use a kinetic transport code to calculate excitation
rates of H and Hs in the atmospheres. The code ac-
counts for both the absorption of the solar EUV/FUV
flux and the collisions between auroral electrons and
atmospheric particles. This multi-stream code, which
solves the Boltzmann equation, has been described in
[1].

Calculations are done for several hot Jupiter model
atmospheres. To simulate the effect of different tem-
peratures and background compositions, adapted at-
mosphere models are computed with the Caltech/JPL
KINETICS model, by making perturbations around an
initial hot Jupiter atmosphere model.

2.2. Ly-o emission

Since the atmospheres are optically thick at Ly-«, the
excitation rates calculated by the kinetic code are in-
cluded in radiative transfer calculations. By also tak-
ing into account the absorption of resonant Ly-a pho-
tons, we calculate the intensity and the profile of the
emergent Ly-« line. Details on the radiative transfer at
Ly-« can be found in [2, 3, 4]. Eventually, we are able
to estimate the contrast between the planetary emis-
sion and that of the star, for both the dayglow emission
and the auroral contribution.

We are thus able to designate a hot Jupiter for which
the contrast is the most favorable. By also taking into
account the Doppler shift between the planetary emis-
sion and that of the star, we designate a hot Jupiter
gathering the best conditions for a detection.

2.3. H, emission

A feature has been detected at 1582 A in a spectrum
of HD209458b, but could not be attributed unambigu-
ously to Hs [5]. Making a clear detection of some Hy



emission from an exoplanet still has to be done.
Using the excitation rates of Hs, radiative transfer
calculations allow us to calculate line-by-line spectra
of Hy. We account for self-absorption and cascades
from the upper gerade levels.
As for Ly-a, we can point out the best candidates to
detect their Ho planetary emissions.

3. Summary and Conclusions

By modeling the emission of the H Ly-« line and of
the FUV Hj bands of hot Jupiters, we designate plan-
ets gathering the best conditions to detect these emis-
sions and we make recommendations for future obser-
vations.
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