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Abstract

A recent analysis of Saturn’s southern aurorae with
the UVIS instrument onboard the Cassini spacecraft
showed that the brightness ratio of H Lyman-a to H,
auroral emissions statistically decreases with the
brightness of H, [1]. This measurement was proposed
to provide a sensitive diagnosis for low energy
electrons (typically lower than 10keV). Previous
models of auroral energy deposition (i.e., [2])
predicted a decrease of this brightness ratio with
increasing electron energies. In order to investigate
the auroral energy-flux relationship as a result of the
magnetosphere-ionosphere coupling and quantify the
information brought the above measurements, we
compare the observed results with those predicted by
our model.

We calculate the H Lyman-a brightness by including
self-absorption effect [3] and by assuming the
brightness to be directly related with the auroral
electron flux. Combined with the H, ultraviolet
emission model including hydrocarbon absorptions
[4], we derive the variations of the brightness ratio
and of the total H, emission as a function of the
auroral electron energy and flux. The observations
are then used to constrain the energy-flux
relationship, analyzed in the frame of the field-
aligned acceleration theory (Knight-relation) with
typical plasma parameters of the Saturn
magnetosphere (cf. [5]). For electron energies > a
few keV, the observational results well agree with the
Knight-relation. The agreement is less obvious for
electron energies < a few keV, for which possible
causes, electrons not accelerated by field-aligned
currents and/or role of solar EUV, are discussed.
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