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Full particle-in-cell simulation study on the solar wind interactions with small scale
dipole fields
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We have been investigating solar wind interaction with a small-scale artificial magnetic field structure by means of a full
particle-in-cell electromagnetic simulation. The resultant momentum transfer of solar wind plasmas may provide the propulsior
for magnetic sail which is a potential next-generation interplanetary flight system.

In the current research, we focus on a small-scale dipole magnetic field whose size is less than the ion inertial length in th
solar wind. In this situation, electron interaction becomes important in the process of the magnetosphere formation. The widt!
of the boundary current layer as well as the spatial gradient of the local magnetic field compression found at the dayside ca
be characterized by the electron Larmor radius. At the boundary region where the magnetic fields are compressed, electrol
basically stagnate and form a high density region while lons’ trajectories are little affected because of large Larmor radius
However, owing to the electrostatic force induced by the difference of dynamics between electrons and ions, ions dynamics ar
also indirectly influenced by the presence of the small magnetosphere.

In addition, IMF effect such as the formation of shock structure and magnetic field reconnection can affect the formation of the
magnetosphere. For example, in northward IMF case, magnetic reconnection takes place at the night side and the reconnec
fields are transferred and piled up in the dayside region. Some solar wind electrons are trapped in the dayside magnetosphere ¢
the density becomes high. We are performing a three dimensional PIC simulation to understand the detailed process of the sol
wind interaction with a small scale dipole field to see the difference from those obtained with two dimensional models.
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