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An analysis of energetic electron variation phenomena in the inner part of the Jovian
magnetosphere with the Galileo data
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Jupiter has the largest and most active magnetosphere with the unique characteristics of the strong magnetic field, the rar
planetary rotation with the period of about 10 hours and volcanic satellite lo. It is expected that, therefore, internal sources o
energy and mass are quite effective for the magnetospheric activities. Although it is known that the magnetosphere has larg
amount of energetic particles, acceleration processes from cold logenic particles to keV - MeV patrticles and the location have
been little known.

It is known that injection events occur in the inner part of the Jovian magnetosphere and they are expected to be importar
for acceleration and transportation of energetic particles from outer to inner parts of the Jovian magnetosphere, however, the
generation mechanisms have not been understood. Because the Jovian injection doesn't have local time dependence and
smaller flux enhancement than earth’s injection, other physical processes are required for Jupiter’s injection event.

In order to clarify generation processes of Jupiter’s injection events, we have precisely investigated characteristics of then
with EPD, MAG and PWS of Galileo. As a result of the analyses for some electron flux variation events, we found the
&quot;butterfly&quot; or &quot;bi-directional&quot; electron Pitch Angle Distributions (PADs) when injections occured. About
50% of the injections had this feature at 11Rj. When electrons are transported adiabatically in the radial direction, their PAD will
represent &quot;pancake&quot;, therefore the radial transport can’t explain the observed &quot;butterfly&quot; PADs. However,
it may be possible to explain the feature with &quot;the recirculation model&quot; of Saturn’s interchange motion (Rymer et al.,
2008).

The spatial and time scales of injections and interchange motion are different each other in the Jovian magnetosphere, howev
it is thought to be important to confirm whether the interchange instability is effective even for Jupiter. We have started simulat-
ing trajectories of keV electrons in the recirculation model when the interchange motion ocuures. We will discuss whether the
&quot;small and short&quot; interchnage motion can make the &quot;big and long&quot; injection, and characteristics of the
Jovian injection events, particularly the interchange motion like feature.
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