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data
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Magnetic reconnection is a process which changes topology of the magnetic field lines and converts magnetic energy t
kinetic energy. Magnetic reconnection plays an important role in making the solar wind particles and their energies enter the
magnetosphere at its dayside region, and the magnetic reconnection is one of the important factors which cause a magnetosph
substorm in the near-Earth magnetotail. There is a magnetic neutral line at the center of the structure formed when the magnet
reconnection occurs. Therefore, understanding the structure of the magnetic neutral line and its vicinity is important to know the
role and influence of the magnetic reconnection. The early study by Vasyliunas (1975) theoretically predicted the existence o
the four current-loops, which are now called the Hall currents, in the vicinity of the magnetic neutral line. Later, it was shown by
observations that quadrupole Hall magnetic fields and dipole Hall electric fields are formed associated with the generation of th
Hall current system.

In this study, we inferred the structure of the magnetic neutral line and its vicinity in the near-Earth magnetotail by means of
statistical analysis of Geotail data. We also tried to infer the motion of the magnetic neutral line relative to the spacecraft, and the
spatial scale length of the region characterized by Hall magnetic fields. Specifically, we deduced the number of events, NO, fo
which Geotail observed the reversals of signs of x- and z-components of the magnetic fields simultaneously, which corresponc
to the passage of the magnetic neutral line. Furthermore, we calculated the number of events N1 of the Hall magnetic fields b
adding the condition for the y-component of the magnetic fields. We considered that the ratio of N1 to NO can be related to tha
of the area of Hall magnetic fields to the area of no Hall magnetic fields, and we surveyed the region characterized by the Hal
magnetic fields by varying the magnitude of the y-component magnetic field. Further, assuming that the x- and z-component
of plasma flow velocities are spatially symmetric, and we inferred the velocity of the magnetic neutral line motion. With this
assumption, we showed that the reconnection structure symmetrically oscillates with a velocity of 20 to 40 km/s in the z direction,
and that it moves tailward with a velocity of 80 to 100 km/s. However, more careful investigations are necessary for the tailward
motion of the magnetic neutral line and its velocity.
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