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Electron density observations from Cassini RPWS/LP in the Enceladus torus
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One of the Cassini’'s most exciting results is the detection of a plume which expels water vapor and ice grains from south pole
of the moon Enceladus [Dougherty et al., 2006; Spahn et al., 2006; Porco et al., 2006; Waite et al., 2006]. The expelled grain
become the origin of the torus-shape neutral gas around Saturn and in turn a major source of the plasma of the E ring and Saturi
magnetosphere. Recent observations from the Cassini Radio Plasma Wave Science (RPWS)/ Langmuir Probe (LP) showed tl
the electron densities are less than the densities of the ions around Enceladus due to electron attachment to the dust [Morooke
al., 2011]. The plasma densities of Saturn’s inner magnetosphere have been observed by the particle detectors onboard Voya
and Cassini. However, there is no statistical result considering charged dusts.

The purpose of this study is to investigate the electron density structures of Saturn’s inner magnetosphere statistically using tt
Cassini LP/20Hz data. LP/20Hz data samples continually the fixed bias current values that can be used as a proxy to the ambie
electron densities. This makes possible to identify the detailed structures of the electron densities statistically. To determini
the electron densities, the observed current must be corrected by the spacecraft potential(Usc) and temperature of the ambi
plasma. Usc is one of the parameters obtained by fitting the model current to the observed sweep data. In this study, we regard tt
Uo, that is the potential that the sweep current becomes zero, can be used as the proxy to Usc. Nearly proportional relationsh
between Uo and Usc are reported in the cold dense plasma environment around Titan. We will varify the relationship of Uo anc
Usc, and develop the model to determine the electron densities from LP/20Hz data.
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