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[1] Ultraviolet Hubble Space Telescope images reveal a faint but distinct auroral emission
equatorward of the main ring of emission of Saturn’s southern polar region. This outer
auroral emission is only visible near the nightside limb for the strongly tilted viewing
geometry achieved in January 2004. We model the limb-brightening amplification of this
emission, and we show that the observations are compatible with an ~7° wide emission ring
approximately centered on the 67°S parallel. The 1.7 kR brightness of this emission requires
an injected electron energy flux of ~0.3 mW m 2. The outer auroral emission maps to a
region of the equatorial plane between 4 and 11 Rg. We suggest that a population of
suprathermal electrons observed by Cassini can provide more than the required energy flux
without the need for field-aligned acceleration. This auroral UV emission may also be
associated with energetic neutral oxygen and hydrogen atoms originating from the energetic
protons and O of magnetosphere and/or with a secondary infrared auroral oval.
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January 2004 Cassini SOI
sub-Earth latitude = -26°
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HST(sm1s) images
of Saturn's
southern UV
aurora.
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Polar projections

—  co-rotation (70%)
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Cassini/CAPS : Schippers et al., 2008; Lewis et al., 2008
suprathermal (keV) electron population 7-10 RS (9 RS)

PAD pancake = bidirectional
distribution = whistler waves
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Transform available thermal energy into auroral energy
(need to inject 0.27 mW m)

Suprathermal electron population has enough
energy to produce the outer UV emission
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Cassini UVIS
"images”
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Narrow feature (~2°)
Centered on 71°
Maps to ~9 RS
Brightness ~3kR
decreasing
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Shift =9°in 24 min
66% rigid-rotation
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outer emission always present

limited to nightside

corotating at 70% rigid-rotation (7-10Rs)
a few kR brightness (decr. noon to dawn)

a few degrees wide (variable)

centered on 67°S -

maps to 9Rs (+ 2Rs)

71°N (spiral?)
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