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The objectives of this research is to study a small magnetosphere formed by the interaction between a weakly magnetize
small body and the solar wind, to understand the formation of each region of the magnetosphere, and to examine the depender
of each plasma phenomena on the intensity of the intrinsic magnetic field by performing three-dimensional particle simulation.
Based on the previous observations, it is well known that Mercury, the magnetic dipole moment of which is around 1/2000 of
that of the Earth, has a small (i.e. 1/20 of that of the Earth) magnetosphere. The Mercury magnetosphere has been studied
MHD and hybrid particle simulations so far. However, there is still room for argument of kinetics including electron dynamics
on the formation of magnetosphere. In this study, we focus on the parameters of Mercury environment and investigate the kineti
phenomena in the small magnetosphere by performing full particle simulations.

In the simulation model, we have a small body with a small magnetic dipole moment, and introduce the magnetized plasme
flow corresponding to the solar wind. When we define Dp as the distance between the dipole center and a position where the sol
wind dynamic pressure balances the magnetic pressure at the dayside, we provided a dipole moment that gives,ithe ratio D
being comparable to or a bit larger than the unity, wherdénotes the ion inertia length. In the preliminary simulation results,
we could confirm the fundamental physics in the small magnetosphere such as the formation of a small-scale magnetosphere w
asymmetric density profile between the dawn and dusk regions, the dependence on the direction of IMF direction. We describ
the details of these phenomena. We will investigate how the formation of small magnetosphere varies whér ittfeaDges.

Meanwhile, mercury owns no ionosphere but an exosphere. We are interested in the formation of exo-ionosphere which ca
be represented by the spatial distribution of the Na+ ions. In future research, we will consider the contributions of heavy ions
and photo-electrons with a certain scale height, and analyze their dynamics in the Mercury environment.
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