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Magnetic field disturbances associated with the magnetic dipolarization observed by
Arase (ERG) in the inner magnetosphere
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Magnetic field disturbances often appear in the night-side magnetosphere associated with the magnetic dipolarization. The
disturbances carry significant energy which is considered to be released by the global configuration change of the magnetosphere,
The energy normally directs to the earth in the inner magnetosphere in the several Re distance from the earth. It suggests that the
disturbances are generated in the near-earth magnetosphere, about 10 Re distance from the earth. However, it is not clear how
much of the disturbance energy would dissipate on the way to low altitudes and how much would arrive to the ionosphere.

The Arase (ERG) satellite was launched on December 20, 2016, to investigate the physics in the inner magnetosphere. The
energy exchange between particles and fields is one of the major subjects of the Arase project. We are studying the magnetic
dipolarization and associated disturbances observed by Arase.

In the ARASE orbit magnetic (and electric) disturbances are very often observed when magnetic depolarization occurs. It is
consistent with the Van Allen Probes results.

The dipolarization direction of the magnetic disturbances at the plasma sheet boundary layer (PSBL) was aligned with GSM Y
direction. In the previous works, magnetic disturbances found at tail PSBL were often linearly polarized and considered to have
large perpendicular-k (oblique propagation). Energy is suggested to dissipate by the Landau damping process of kinetic Alfven
waves.

Meanwhile, for the magnetic disturbances in the inner magnetosphere associated with the depolarization, the direction of the
polarization rotates around the background field. It suggests that the disturbances are torsional mode Alfven wave, in which
the polarization direction depends on the location. The torsional mode Alfven waves are considered to propagate in the solar
atmosphere and heat the coronal plasma. By studying the Alfven waves in the earth magnetosphere, we anticipate understanding
the heating process by Alfven waves in the universe.


