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Fig.2 The magnetic field patterns at different times (case 1)
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Fig.3 In(|B:|max) versus the normalized time t/1, (case 2—4)
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Fig.5 The distributions of plasma velocity at different times (case 2)
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Fig.6 The spatial distributions of the relative density (p — po)/po at different times (case 2)
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Fig.7 The magnetic field patterns at different times (case 5)
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THE EVOLUTION OF MULTIPLE CURRENT
SHEET IN ANISOTROPIC PLASMA

MA Yingjuan JIA Yingdong WANG Shui
(Department of Earth and Space Science, University of Science and Technology of China, Hefei 230026)

Abstract

The evolution of periodic multiple current sheets in the presence of a pressure
anisotropy is numerically simulated based on a two-dimensional three component
magnetohydrodynamic method. It is found out that when the plasma parameter
B « 1, a slight anisotropy can only expedite the magnetic reconnection process.
When the plasma parameter 8 ~ 1 (means that the thermal pressure is comparable
with the magnetic pressure), slight perpendicular anisotropy can not only expedite
the magnetic reconnection process, but also change the position of X line in recon-
nection. The magnetic filed changes gradually from an anti-symmetric configuration
to a symmetric shape, which will further evolve into an anti-symmetric configuration
in opposite phase with initial configuration. Large perpendicular anisotropy or par-
allel anisotropy will enhance the growth rate dramatically. But the magnetic field
configuration does not have fundamental change in parallel anisotropy. There are
only some irregular disturbs in the center of the current sheet. The magnetic islands
that formed in the anisotropy plasma with periodical current sheets are smaller than
those formed in isotropic periodical current sheets with same parameters.

Key words Anisotropy, Periodic current sheets, Magnetic reconnection
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