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Since Mars has no intrinsic global magnetic field, the exchange of energy, momentum, and material with the planet takes plac
through interaction between the solar wind and the Martian upper atmosphere. It is thought that solar wind encountering Mar
can penetrate into the point where the solar wind dynamic pressure and the plasma thermal pressure in the Martian ionosphe
are almost balanced and the solar wind flow is deflected around the boundary.

On the basis of observations by Mars Global Surveyor (MGS) in its aerobraking phase, it is reported that this boundary
between solar wind and Martian ionosphere is located at an altitude of 380 km on average in the dayside [e.g., Mitchell et al.
2001]. However, this boundary location can change significantly depending on solar wind conditions. While it is considered that
the solar wind can penetrate to lower altitudes than usual when the solar wind pressure is high, the frequency of the solar win
penetration and its quantitative dependence on the solar wind conditions are not yet well understood.

In this study, we focused on penetration of solar wind electromagnetic disturbances, which are a characteristic feature of th
shocked solar wind (magnetosheath), down to 400-km altitude at Mars. Using MGS data, we investigated the observatione
frequency and characteristics of the penetration events. We used data from the MGS mapping orbits from January 2000 t
November 2006, while the spacecraft was in a nearly circular orbit at "400 km altitude. The mapping orbit is fixed in local
time at 2 pm, and the spacecraft orbital period is roughly two hours. When MGS passed through the magnetosheath-like regiol
fluctuations of the magnetic field in a high-frequency range above 0.1Hz were especially enhanced and the high-energy electrc
flux increased. We first selected the time intervals when the power spectral density of the magnetic field fluctuation was highe
than a threshold value, and the differential electron flux above 400eV is greater tha(8x#G sr eV). Then, we eliminated
unappropriate events such as the plasma sheet crossings by inspection. We identified 131 events for the period of interest.
the presentation, we report on the solar wind conditions to cause the penetration as well as the solar activity dependence of tl
events in detail.
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