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Fig.1(a) Time history of magnetic field |B} = (B2 + BE + B2)1/2_ the three components B, Bz, By, in
unit of Bo,, temperature T" and density p at a given point (x = 70 Re, 2 = —0.3 Re)
in the neutral sheet for Case 1

(b) The hodogram of the representative event during ¢ is 86.0—88.0 74 for Case 1
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Fig.2 (a) Time history of magnetic field |B| = (B2 + B} + B2)'/Z, the three components By, Bz, By, in
unit of Bo, temperature T and density p at a given point (z = T0 Re, = = —0.3 R..)
in the neutral sheet for Case 2

{b) The hodogram of the representative event during t is 54.6—57.1 74 for Case 2
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Fig.3 (a) Time history of magnetic field |B| = (B? + B2 + B2)1/2, the three components B, , B., By, in
unit of Beo, temperature T and density p at a given point (z = 90 Re, z = —0.1 R,)
in the neutral sheet for Case 3

(b) The hodogram of the representative event during ¢ is 42.4—43.9 14 for Case 3
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Fig.4 Time evolution of magnetic field lines during t is 60.7—69.1 74 in Case 1
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Fig.5 The directional velocity and magnetic field strength of flux rope like plasmoid (t is 60.7-—69.174)

as a function of the distance z
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Fig.6 Time history of temperature T and density p at a given point (z = 70 Re, 2 = —0.3 Re) in the

neutral sheet (The solid line represents the result of Case 1 in this paper,
and the dotted line corresponds the result of Case I in reference [10])
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NUMERICAL STUDY ON PLASMOID-LIKE
STRUCTURES IN THE MAGNETOTAIL

DU Jian JIN Shuping
(School of Earth and Space Science, University of Science and Technology of China, Hefei 230026)

Abstract

In view of the distribution features of the temperature and density across the
different regions of the quiet magnetotail, the same non-uniform distributions of the
temperature and density are used as the initial state of the simulation study. In
this report, three cases with the different distributions of initial B, component are
investigated. The numerical results illustrate the characteristic evolution of three
kinds of magnetic structures. For the varying magnetic field at a given point in the
neutral sheet, the hodograms of the typical events are performed. From another
peint of view, the hodograms of three cases show the features of flux rope structure,
plasmoids with complex closed magnetic field lines and two-dimension “magnetic is-
land”, respectively. It was demonstrated from the observations that most plasmoids
in the magnetotail are the flux rope structures with a large core field. Monitoring
the development of a flux rope structure, the profiles of the directional velocity v,,
vy, v, and magnetic field strength B in it as a function of the distance z are given.
The computing values of v, and B are approximately consistent with the observed
values in the near and middle tail by Geotail. Moreover, in comparison with Jin et
al’s simulation with a constant initial temperature, in the present work the tem-
perature of plasmoids increases and the density of plasmoids decreases notably, and
so the difference between the numerical results and observation is reduced.

Key words Non-uniform distributions of the initial temperature and density,
Hodograms of the magnetic vectors, Flux rope like plasmoid



