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The Cassini magnetometers reveal a very dynamic plasmasphere within the inner Sat-
urnian magnetosphere during the first three orbits of the orbital tour. This corotation-
dominated region is made up of various neutral and plasma populations, and Voyager
observations suggest that radial transport redistributes the plasma created locally out
to the remote magnetospheric regions, by a mechanism yet to be identified.

We report anomalous magnetic signatures inside 8 Saturn radii observed on Octo-



ber 28" between 1830 and 2000 UT that may participate in this radial transport and
that seem to be consistent with signatures of interchanging flux tubes. These unusual
events are characterized in the magnetometer (MAG) data by sharp boundaries and
abrupt enhancements of the magnetic pressure. We interpret these magnetic field ob-
servations as being signatures of depleted flux tubes missing some plasma energy
density and mass content compared to their surroundings, and consequently floating
inwards to return to the inner magnetosphere the magnetic flux carried outwards by
mass-loaded flux tubes.

We will perform a detailed case study of these events using the unique capabilities of
the Magnetosphere and Plasma Science instrument suite including the Cassini Plasma
Spectrometer (CAPS), the Radio and Plasma Wave Science instrument (RPWS) and
the Magnetospheric Imaging Instrument (MIMI) in order to confirm our interpreta-
tion. We will also discuss their similarities with previously identified signatures of
interchanging flux tubes near the lo torus by the Galileo spacecraft, in the context of
plasma transport in giant planet magnetospheres.



