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Numerical simulation of Europa’s plasma wake

LU Bin, CHEN Chu-Xin"
CAS Key Laboratory of Geospace Environment s Department of Geophysics and Planetary Sciences, School of Earth and
Space Sciences » University of Science and Technology of China . Hefei 230026, China

Abstract  Europa is embedded in Jupiter' s magnetosphere where a rapidly flowing plasma
interacts electromagnetically with Europa. A plasma wake grows in the downstream of Europa’s
orbit meanwhile the induced current is injected into Jupiter's ionosphere and leads to the Europa’s
aurora footprint. The main purpose of this paper is numerically simulating the evolution of a
Europa's perturbed flux tube based on the theory of thin filament. The stretched magnetic flux
tube, which is motionless relative to the Europa with an angle of about 4°, was formed by the
interaction of the unperturbed upstream magnetic flux tube and Europa during 720 s, and then
this flux tube was accelerated by the magnetic tension. In the following 2160 s acceleration, the
velocity of the magnetic flux tube was getting close to that of the background magnetic line, and
the induced current was attenuating from 9X10° A to 0. Taking the size at 1/e of initial current as
the observation limit, then the Europa's footprint only occupied about 1~ 2 longitude, which
coincides with the ultraviolet images taken with the Space Telescope imaging spectrograph. The
distance of Europa’'s wake is shorter than Io's because the energy in perturbed flux tube is

estimated about 2. 3X 10" ], only 1/10 of that of Io's wake. Furthermore, it was also found in
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the simulation that the downstream pressure depression has ignorable influence on the motion of

the magnetic flux tube.
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Dashed lines indicate the background magnetic field lines.
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