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Abstract

The hybrid kinetic model approach supports compre-
hensive simulation of the interaction between different
spatial and energetic elements of the Europa moon-
magnetosphere system with respect to variable upstream
magnetic field and flux or density distributions of plasma
and energetic ions, electrons, and neutral atoms. This
capability is critical to improved interpretation of the
existing measurements for surface and atmospheric com-
position from previous missions and to planning of fu-
ture missions.

The simulations are based on recent models of the
atmosphere of Europa [1, 2]. The hybrid model al-
lows us to take into account the finite gyroradius ef-
fect and to estimate correctly the ions velocity distri-
bution and the fluxes along the magnetic field in oppo-
site the MHD simulation with the Maxwellian veloc-
ity distribution for background and pickup ions. The
hybrid model also allows us to investigate the effects
of the electron pressure on plasma wake structure that
was already done for Jovian torus Io interaction. In
our model the background ions, all pickup ions, and
ionospheric ions are considered as a particles, whereas
the electrons are described as a fluid. Photoioniza-
tion, electron-impact ionization and charge exchange
are included in our model. The temperature of the
background electrons and pickup electrons was also
included into the generalized Ohm’s law. We also take
into account the collisions between the ions and neu-
trals. The background plasma contains only the ions
with M = 24. The pickup ions were created from the
atmosphere. The majority ofO2 atmosphere is ther-
mal with an extended non-thermal population [1]. The
moon is considered as weakly conducting body.

We use an implicit scheme for the time integra-
tion of the electromagnetic equations. For updating the
particle’s velocity and position we use a trapezoidal
numerical scheme [3]. The computational resources
were provided by the NASA Ames NAS Division (SGI-
Columbia). In this report we discuss the first results of
the hybrid kinetic simulation of Europa’s environment,
namely, the global plasma structures, e.g., the forma-
tion of the magnetic barrier, Alfvén wing, pickup ion

tail etc., and the computed map for the ion flux on the
surface of the moon.
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