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Overview of 2014 campaign
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HST FUV aurora 1-16 Jan 2014

« 14 HST orbits over 16 days around Jupiter opposition
« Capture solar wind variability (in theory)
« STIS SrF2 time-tag imaging and spectroscopy



UV aurora 1-16 Jan

« Dimming of
mMain
emission,
particularly
on dawn side

« Bright low
atitude
features

e Polar flares




Total auroral power

osQfF—————— —— — — —————————————————— .

= 00l ST T (1) . @1 « HST observes power of
R S— 1 FUV aurora (main oval +
q;) 5. e P = i i $_ ow latitude + polar)
L soof 3 « Hisaki EUV auroral

0 - - I3 observations

1\ S 10 ‘T‘ ‘TB
DOY 2014

— quasi-continuous
—no spatial resolution

« Decrease in emitted
power over the
campaign

e Three transient, high-
power peaks seen by
Hisaki



Auroral power

« Define auroral regions
— Main oval
— Polar
— Low latitude



Regional auroral power
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are associated with low-
latitude emissions [Kimura

et al., 2015]
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e Decrease in total auroral
power follows the main
oval




Equatorward shift of main oval

 Main oval shifts ~1° equatorward

« Comparable to previous
observations over longer
timescales [Grodent et al., 2008;
Bonfond et al., 2012]



HST spectroscopy
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Electron energy can be
estimated from UV
spectra because UV is
subject to absorption

The colour ratio is defined
as: CR= lunabsorbed / labsorbed

The CR depends on
electron energy: more
energetic electrons travel
deeper and subseqgquent
emission undergoes more
absorption

Higher CR = higher
energy auroral electrons



HST spectroscopy

« HST/STIS spectral
observati ons show that
the CR of the main oval
was approximately
constant over Jan 2014

« CR~2.5 corresponds to
auroral electron energy of
<W>~150 keV

Tao et al., JGR, submitted



Decrease in auroral power

o If the precipitating electron energy was constant, d
decrease in auroral power can be attributed to:

— Lower electron flux, i.e. lower electron density in
magnetosphere source region

—Higher electron temperature in magnetosphere source
region



Reduced electron density

« Magnetospheric expansion
leading to decrease in
electron density

» Solar wind dynamic pressure
propagated from 1 AU
(OMNI) measurements [Tao
et al., 2005; 2015]

e This is different from the

increase in auroral currents ="k

oredicted by conservation of ;
angular momentum during

an expansion [e.g.
Southwood and Kivelson,
2001; Cowley et al., 2007]

0.010




INCcreqse In source electron
temperature

« Increase in hot plasma transport would increase Win:
— Auroral signatures of hot plasma injections are observed

« This type of signature previously related to enhanced lo

volcanic activity and mass loading [Bonfond et al.,
2012]



Mass-loading from |o

« Observations of lo’s neutral

sodium nebula at
Haleakala do not indicate
an increase in neutral
density (lo source)
Yoneda et al., 2010; 2015]

« Hisaki EUV observations of
the S and O emission lines
IN the inner lo plasma torus
also suggest the torus
density was steady over Yoneda et al., Icarus, 2015
the interval [Tsuchiya et
al., 2015]

« No indication of increased
mass loading from o




Injections driven by reconnection

« Auroral observations on day 11 show
— super-rotating polar dawn spot
— bright low latitude emissions
— disturbed main emission



Injections driven by reconnection

« Auroral observations on day 11 show

— super-rotating polar dawn spot

« /000 km/s electron jet measured during prolonged
reconnection interval by Kasahara et al. [2012]

— bright low latitude emissions
» hot plasma injections at 9-27 Rj [Mauk et al., 1999; 2002]
— disturbed main emission

« enhanced flow shear & transition between dipolarisation inflow
and injection



Global reconfiguration

« Galileo studies show tall
reconnection signatures
closely associated with HOM
radio bursts and new nKOM
signatures at outer lo plasma
torus [Louarn et al., 2014]

« Non-lo DAM enhanced by
solar wind shocks (=

reconfigurations?) [Hess et
al., 2014]

 |dentification of possible
HOM and non-lo DAM
enhancements in WIND
observationson 11 Jan
[Gray et al., in prep.]
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What have we learned?

« 70% decrease in auroral power observed without a
change in lo volcanic activity or a solar wind shock
Badman et al., GRL, 201 6]

« Transient power enhancements are related to low
latitude emissions [Kimura et al., GRL, 2015]

« Signature of super-rotating reconnection inflow
detected [Gray et al., in prep.

« Possible formation of low latitude emissions following
reconnection inflows [Gray et al., in prep.; after Louarn
et al., 2014]




Questions to address

« How do polar spots evolve?

— Longer coverage, seqguences of spots including super-rotating spots (HST, UVS,
JIRAM, Waves)

« How do low-latitude emissions evolve?
— Observe at all LT, measure particle energy and PAD (Imaging, Waves, particles)
« How does precipitating electron energy vary? (UV spectra, particles)

« How do we identity lo volcanic activity and over what timescale does
it influence the magnetosphere? (GBIR volcanoes, Na nebula, Hisaki

torus)
« Whatis the role of the solar wind?

— Need in situ measurements (MAG, particles), accurate propagation models,
good imaging cadence

« Whatis the global picture? (HST)



INnteresting Saturn observations
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