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Abstract
In the frame of the future EJSM and Juno missions,
we will study how the UV is a relevant observable to
constraint the energies of the precipitating partices in
the auroral regions. Two main emissions will be con-
sidered: H-Lyman α at 121.7 nm and the very rich
H2 spectrum between 80 and 170 nm. Calculations
of these emissions have been done through the Trans*
model in various conditions. We show that the H-
Lyman α line is sensitive to electrons up to 10 keV.
The H2 spectra is sensitive to a larger range of ener-
gies but due to its very large number of lines, it is not
easy to retrieve precisely energies of the precipitating
electrons. We explore in this paper several solutions.

1. Introduction
Jupiter has bright aurorae due to particle precipitation
in the upper atmosphere. In the FUV, the brightest
emissions are those of the H Lyman α line and of the
Lyman and Werner bands ofH2. These emissions pro-
vide information on the precipitating particles, which
are still poorly known, and on the atmospheric condi-
tions, which are badly constrained in polar regions.

2. Model
The calculations are done by using the Trans* model, a
multi-stream kinetic transport code which compute ex-
citation rates of H2 states, adapted to the atmosphere
of Jupiter. This code solves the Boltzmann equation
and accounts for both the absorption of the solar EUV
and FUV fluxes and the collisions between auroral
electrons and atmospheric particles. It has been de-
scribed in [1]. It gives the fluxes of the suprather-
mal electrons in the ionosphere of the planet. This
allow to calculate the excitation rates of the H-Lyman
α line and of H2 emissions. The total intensity in the
emission spectrum of H2 reaches 100-200 kR in the

diffuse auroral region and several hundred kR in the
main oval [2]. This spectrum contains thousands of
lines between 700 Åand 1800 Å. The lines are due to
the deexcitation of electronic levels towards the funda-
mental X1Σ+

u . The most intense emissions are those
of the Lyman and Werner bands, which correspond to
transitions from the B1Σ+

u and C1Πu states. Less in-
tense bands starting at the B′1Σ+

u , D1Πu , B”1Σ+
u

andD′1Πu states are also present. The electron impact
direct excitation rates of the rovibrational B, C , B’ , D,
B" and D’ states are also calculated. Excitation func-
tions recommended by [3] are used. We also calculate
the excitation rates of the B and C states due to cas-
cades from theEF 1Σ+

g ,GK1Σ+
g andHH1Σ+

g states,
following [4]. In this aim, new Franck-Condon factors
for the O and S branches of the X → EF, GK and H
H excitations have been calculated. Adequate Einstein
coefficients have then been used to calculate the tran-
sitions from the gerade to the ungerade states. Eventu-
ally, Einstein coefficients from the MOLAT database
([5] and [6]) are used to calculate the emission of the
B, C , B’ , D → X lines and contin- uum . Non-
published coefficents are used for the B" , D’ → X
lines. Radiative transfer calculations are then carried
out to calculate the intensity of the lines which emerge
from the atmosphere. We will present the results of
a sensitivity study which shows how the spectrum of
H2 depends on the energy of the incident electrons and
their angular distribution. We will propose some vari-
able parameters which can be used in the analysis of
observational spectra to constrain the auroral environ-
ment.

3. Summary and Conclusions
A study of the FUV emission of the jovian auroras has
been carried out. It is for the moment still difficult to
know how these calculations will allow to discriminate
the complete spectrum of the precipitating electrons.
The main uncertainty is to constraint the number of
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different sources of electrons. For the moment, fitting
of the energies are done by assuming a reduce and ar-
bitrary number of maxwellian distribution (3 or 6 in
the work of [7, 8]).
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