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A dust-plasma interaction in Saturn’s E-ring
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Saturn’s inner magnetosphere contains dense/cold plasma. This plasma has its origin in the satellites and the rings of Satul
Cassini mission has discovered that the moon Enceladus evolves water vapor and ice grains from its south pole, which become:
major source of the E ring dusts and the extended plasma torus. The E ring consists of the sub-micro-meter and micro-meter siz
dusts and they are negatively charged. The Radio and Plasma Wave Science (RPWS) instrument onboard the Cassini spacec
showed that a large amount of negatively charged dust grains exist in the E ring and they interact with the surrounding plasme
The observation suggests that the newly created low energy ions are trapped by the dust potential and slow down from rigi
co-rotation, which moves near the Keplerian speed.

To understand the dust-plasma interaction in the E ring, we have investigated the ion speed using the RPWS Langmuir Prok
(LP) data. The results showed that the ion’s speed in the plasma disk has about a half of the co-rotation speed to "5 Rs and tend
approach to sub-corotation speed around 7 Rs. We have also calculated the ion and the dust velocities using the three-compon
MHD equations (i.e. ion, electron and charged dust) in order to investigate the dust-plasma interaction in the E ring.
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