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We investigate the trajectories and precipitations of the solar wind plasma and ions of martian origin onto the surface of
Phobos using electrostatic particle-in-cell (PIC) and test particle simulations. While the origin of Phobos is still unclear, the
two hypotheses, captured origin or giant impact origin, have been proposed. The captured scenario is based on the fact th
Phobos has reflection spectra resembling D-type asteroids. But this scenario has difficulty in explaining Phobos orbit (nearl
circle and small inclination). On the other hand, giant impact scenario relatively naturally explains the characteristics of the
orbit. However, it is unclear whether the mixture of martian mantle and impact asteroid materials have reflection spectra similai
to those of Phobos. To elucidate the giant impact scenario, we have to reveal the alternations of the surface materials and spec
by space weathering and/or the impact of small dusts. For revealing the effects of space weathering processes by the solar wi
plasma and ions of martian origin, we examine the distribution of ions precipitating onto the surface of Phobos.

The orbits of ions originating from the atmosphere of Mars are affected by electromagnetic fields generated by the solar wind
Phobos interaction. For this reason, we need to evaluate the electric potential around Phobos to track these ions. We calcul
a quasi-steady state solution of the electric potential around Phobos in the solar wind using a self-consistent PIC simulatior
Though Phobos mean size is about 11 km, we changed it to 1 km in simulation to save computational resources.We used tt
approximately the real ratios of the solar wind bulk to thermal velocities and Phobos size to ion gyro radius. 2-D electrostatic PIC
simulations were performed under a southward interplanetary magnetic field condition. We found that the night side of Phobo:
is negatively charged and it decreases in the deep inside the wake region. The surface charging was stronger around the pc
Then, we calculated the orbits of ions of martian origin to estimate the amount of incident ions to the Phobos surface using a te:
particle simulation. In this presentation, we show the electric potential around Phobos and the distribution of incident ions for
each species of ions originating from Mars.
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