Geophysical Research Abstracts
Vol. 21, EGU2019-16156, 2019

EGU General Assembly 2019 EG U
© Author(s) 2019. CC Attribution 4.0 license.

Global multi-species hybrid modeling of plasma interactions at Europa
and Io

gtépén Stverdk (1,2), Ondfej Sebek (1), Pavel Travnicek (3,1), Raymond J. Walker (4), Petr Hellinger (2,1)

(1) Institute of Atmospheric Physics, CAS, Group of Numerical Simulations of Heliospheric Plasmas, Prague, Czech
Republic, (2) Astronomical Institute, CAS, Department of Solar Physics, Ondrejov, Czech Republic, (3) Space Sciences
Laboratory, UC Berkeley, Berkeley, CA, USA, (4) UCLA, Department of Earth and Space Sciences, Los Angeles, CA, USA

We study the plasma interactions of Galilean satellites, lo and Europa, by means of multi-species global hybrid
simulations. For both satellites we consider multi-species background plasma composed of oxygen and sulfur ions
and multi-component neutral atmospheres. We consider ionization processes of the neutral atmosphere which is
then a source of dense population of pick-up ions. We apply variable background plasma conditions (density,
temperature, magnetic field magnitude and orientation) in order to cover the variability in conditions experienced
by the satellites when located in different regions of the Jovian plasma torus. We examine global structure of the
interactions, formation of Alfvén wings, development of temperature anisotropies and corresponding instabilities,
and the fine phenomena caused by the multi-specie nature of the plasma. The results are in good agreement with
in situ measurements of magnetic field and plasma density made by the Galileo spacecraft.



