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During the Cluster orbit 474 on July 26-28, 2003,
with apogee in the geomagnetic tail and slightly to-
wards the dawnside, the RAPID energetic particle spec-
trometer was in its high resolution mode for the en-
tire 58 hours, permitting detailed 3-D electron distri-
butions over an unprecedented length of time. On July
27, from ca. UT 0830 to 2300, very enhanced elec-
tron fluxes were observed, exhibiting a wide variety
of distributions: trapped, counter-streaming, and field
line streaming. The largest fluxes are seen in conjunc-
tion with the current sheet crossing, with trapped and
counter-streaming distributions observed within very
short time intervals. These results are interpreted in
terms of the geometry and dynamics of the central
plasma sheet.
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We use the Cluster Rapid/IES data to character-
ize the energetic electron fluxes and angular distri-
butions at the dawn and dusk nightside plasmasheet-
magnetopause boundary in the magnetotail. During
the mid to late June and December 2003 the Clus-
ter satellites were crossing the equatorial plane near
the nightside magnetopause at dawn and dusk respec-
tively. We focus on burst mode data, which provides
detailed energy and angular distributions for the four
spacecraft, during 16 and 24 June 2003. During Decem-
ber, we focus on the new Rapid NM3 data that provides
burst-mode-like IES data on C2 only. We examine the
electron distributions in light of their possible sources
and spatial characteristics.
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Changes in the distribution of energetic particles

measured by the Galileo Energetic Particle Detector in
the vicinity of Io can be used to model the global distri-
bution of magnetic and electric fields in the vicinity of
the moon. Some changes are simply caused by an adia-
batic response of the particles as they are carried past
Io by the co-rotational flow. There is also evidence for
non-adiabatic scattering processes, which allow entry
of particles to regions inaccessible by direct flow. The
presence of narrow field-aligned electron beams in the
wake region behind Io and also across the polar caps of
the moon requires a strong acceleration source close to
the footpoint of the magnetic flux tube in the Jovian
upper atmosphere. We suggest that this is a result of
current flow between Io and the atmosphere, as a con-
sequence of the differential rotation rates.
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Although the Galileo spacecraft was destroyed dur-
ing its plunge into Jupiter in September of 2003, sci-
entific efforts related to the Galileo mission are not
ended. Among the many gems left to our scientific
community as a legacy are the measurements acquired
during numerous near encounters with Jupiter’s 4 large
moons. High-resolution measurements from the plasma
instrumentation (PLS) recorded during many of these
encounters yield unprecedented evidence of complex
phenomena associated with the motions of the moons
through the Jovian magnetosphere. The plasma envi-
ronment of each moon exhibits unique characteristics.
Many exciting findings have been reported, but it is un-
likely that the full scientific gain from the mission has
been realized yet. Additional significant insights can be
achieved through theory and modeling efforts guided by
these remarkable observations, and through continued
analysis of the measurements. With that in mind, we
provide an overview of findings based on plasma obser-
vations near the moons, and we discuss these findings
in the context of other past and recent work directed
toward understanding the environments of the moons
and their interactions with Jupiter and with Jupiter’s
magnetosphere.
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Data from a series of Galileo close encounters with

the Jovian moon Ganymede have provided much infor-
mation about its magnetic field, its magnetosphere, and
its trapped particle populations. Data obtained from
the Energetic Particles Detector (EPD) during the fi-
nal Ganymede encounter on December 28, 2000 yield
further insights into the dynamics of Ganymede’s mag-
netosphere. The encounter occurred at mid-latitudes
at the beginning of the moon’s plasma wake. In the re-
gion where trapped-like electron and ion distributions
were measured, field-aligned electron beams also were
observed. These beams were observed on two of the
three occasions when EPD was oriented such that it
could sample any extant beams (pitch angles greater
than 170 degrees). We will discuss possible sources for
these beams and compare them with those measured at

To.
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Aspects of the interactions between Jupiter’s mag-
netosphere and the Galilean satellites are reviewed as
revealed by measurements of energetic charged parti-
cles. Addressed specifically are: 1) Energetic charged
particle diagnostics of the connection between the
satellites and Jupi 2) Diagnostics on the topology,
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geometry, and evolution of the magnetosphere-satellite
interactions; 3) Interactions between energetic parti-
cles and the satellite surfaces and atmospheres; and
4) the dispersal of satellite generated materials within
Jupiter’s space environment. Outstanding questions
are highlighted as they may relate to such future mis-
sions as the Jupiter Icy Moon Orbiter (JIMO) and the
Jupiter Polar Orbiter.
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Data acquired by Galileo in its glorious tour of
the Jovian magnetosphere, supplemented by the auro-
ral images acquired by the Hubble Space Telescope,
provide the foundation for increasingly detailed and
sophisticated descriptions of the perturbations of the
magnetospheric plasma as a result of its interaction
with a good-sized moon. Many aspects of the inter-
action had been anticipated before the close flybys oc-
curred, but perhaps not all of the early work on the
subject had been fully digested. We now know much
more about the disturbances launched from the moon
into the jovian ionosphere but we are still wringing our
hands over the evidence that strong coupling to the
ionosphere extends along the orbits of the moons far
into the downstream region. The development of field-
aligned electric fields coupling the moons to the planet
has been upgraded from speculative to probable follow-
ing multiple observations of narrowly beamed relativis-
tic electrons on passes by Io. Questions remain as to
how energy from equatorial regions reaches the auroral
ionosphere of Jupiter despite the strong reflection of
Alfvén waves from field-aligned density gradients. Al-
though this matter is not fully understood, some inter-
esting ideas have been proposed and will be discussed.
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As Mars Global Surveyor orbits Mars, it crosses into
different plasma regimes, as is evident by the electron
spectra obtained by the Electron Reflectometer (ER).
Below about 380 km, the electron spectra are dom-
inated by locally produced photoelectrons indicating
the solar wind electrons do not have access to that re-
gion. We investigate the appearance of this electron
signature at altitudes above the observed photoelectron
boundary height. These may be detached high alti-
tude ionospheric clouds, analogous to those observed at
Venus by the Pioneer Venus Orbiter. Like at Venus, we
are unable to distinguish the morphology of the clouds
with a single cut through at any given time. However,
we analyze their occurrence rates as a function of posi-
tion and upstream parameters to understand the con-
ditions under which they occur.
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