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Jupiter’s inner magnetosphere contains the Io plasma torus with dense sulfur and oxygen ions originating from SO
gases emitted through volcanic activities in Io (at 5.9R ; from Jupiter). Europa (at 9.4 R ;) has a tenuous molecular oxygen
atmosphere produced by magnetospheric plasma sputtering on its surface. It can also be a source of oxygen and hydrogen
ions in the Jovian magnetosphere. Understanding the production and loss of Europa’s atmosphere requires knowledge of
plasma parameters around the satellite. However, measurements of the plasma properties outside 8 R ; remain limited. This
study aims to estimate the electron density, electron temperature, and ion composition from Io’s to Europa’s orbit using
Hisaki satellite data.

The ions in the torus emit ultraviolet light through electron impact excitation. The extreme ultraviolet spectrograph
EXCEED aboard Hisaki, orbiting the Earth, measured the sulfur and oxygen ion emission lines in the wavelength range of 55
nm to 145 nm. In Europa’s orbit, as the brightness is much weaker than that of Io’s orbit, contamination from the terrestrial
radiation belt and foreground geocoronal emissions was carefully removed. The data were integrated from March 1st to May
14th, 2015, which includes Io’s volcanically active period (Hikida et al., 2020). We successfully identified sulfur and oxygen
ion emission lines in Europa’s orbit for the first time.

The intensity of emission lines is proportional to the local density of the torus ions and is affected by the electron density
and temperature. Plasma parameters were obtained using the plasma diagnosis based on the CHIANTI atomic database,
assuming exponential radial distributions of plasma parameters and fitting the observed spectra.

The estimated electron densities and core temperatures are consistent with Bagenal et al. (2015) and Yoshioka et al.
(2018), but the hot electron fraction is approximately 4 times larger in both Io’s and Europa’s orbits. Both the hot electron
fraction and the S3* fraction increase with the radial distance, while the ST fraction decreases. This indicates that electron
impact ionization of sulfur ions proceeds as the ions are transported outward. Compared with the Cassini observations (Steffl
etal., 2004), the S3T fraction in Europa’s orbit is approximately twice as large, likely reflecting an enhanced volcanic activity
in 2015. Using Hisaki data with continuous observations of the torus, we will investigate variations in plasma properties in
Europa’s orbit during Io’s volcanically quiet and active duration.
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