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Jupiter UV aurora
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Saturn UV
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Table 1 Radii, Sidereal Rotation Periods, and Dominant Magnetospheric Ions of Selected Planets™

Planet/Property Equatorial radius (km) Rotation period (h) Dominant ions

Earth 6,378 23.934 Ht SW

Jupiter 71,492 9.925 lo ot,oftt,st,stt stt+
Saturn 60,268 10.543** Water group ions

Kivelson, 2015 Enceladus, rings

Important centrifugal effects at Jupiter and Saturn

Formation of a complete magnetodisc
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= 7 7/
2 At _Jupiter and Saturn field lines are
stretched in the equatorial plane
also_on the dayside

= radially extendedazimuthal
currents = magnetodisc
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.  Effect of the Solar Wind (Space Weather)
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Shapes of bow shock
and magnetopause
depend on:

= ram pressure (pv?)
= M, M, o
= 0

Solar wind is very different from

planet to planet = analogies
with Earth are misleading
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Presence of magnetodisc is significantly affecting the
shape of the magnetospheres of Jupiter and Saturn

— Polar flattening = impacts reconnection (pungey cycle)

AR — JUPITER
c<oz € < €< § GJ“‘-'O.B

magnetospheric cross sections
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UF] sea?

Two processes prevent Dungey-like (Earth-
like) reconnection at Jupiter and Saturn

Diamagnetic suppression

Large plasma 3 gradient across a current sheet (magnetopause)
prevents establishment of flow patterns and B4 bending required for
reconnection (Swisdak et al., 2010)

Flow shear suppression

Super-Alfvénic flow shear in the direction of the reconnecting field can
suppress reconnection (Cassak and Otto, 2011)

*z
= d.grodent@ulg.ac.be

e, 8



Ju piter (similar for Saturn)

Delameére et al., 2013 Masters et al., 2012
Flow shear Diamagnetic
suppression ¥ suppression

rrrrr

Noon meridian

lane _ s
| \

mtopause of |
Jupiter seen

(A/B)?=2 | from the Sun BMSP =10
Reconnection is only possible in the
red regIOnS Desroche et al., 2012
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Interaction of Solar Wind with Jupiter (Saturn) is mainly
through viscous processes at magnetopause such as the

growth of K-H instabilities. ‘
K-H vortices induce e ————
reconnection. V i

Noon meridian ™

K-H unstable regions

Delamere and Bagenal (2010): at Jupiter, flux is predominantly opened and
closed intermittently in small-scale structures in turbulent interaction
regions (K-H vortices) on the flanks of the magnetosphere.
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Does that mean that at Jupiter and Saturn there
are no SW signatures in the aurora?

Yes and no.

Situation is far more complex than at the Earth
because of an additional ingredient: the
subcorotating magnetodisc.
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Auroral components of giant planets
Jupiter (North)
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Auroral components of giant planets
Saturn (both)

Saturn UVaurora  Cassini-UVIS
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Solstice Mission Inclination Profile
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