The Symposium on Planetary Science 2015 (SPS2015)
Tohoku University, Feb. 16-18

Title: Statistical study of characteristics of boundary layer between the magnetosheath
and Martian ionosphere

Authors: Kazunari Matsunaga [1], Kanako Seki [1], Takuya Hara [2], David A. Brain [3],
Lundin Rickard [4] , Yoshifumi Futaana [5], Barabash Stas [5]

[1]STEL, Nagoya Univ., Japan [2]SSL, Univ. of California at Berkeley, USA. [3]LASP,
Univ. of Colorado at Boulder, USA. [4]IRF, Umea, Sweden, [5]IRF, Kiruna, Sweden

Abstract

Since Mars has no intrinsic global dipole magnetic field, the direct interaction between
the solar wind and Martian upper atmosphere occurs. This interaction cause the
momentum and energy transport from the solar wind to the Martian upper atmosphere
in the boundary layer. Recently, in-situ observations from the Martian spacecraft show
the Martian plasma region and boundary have some fluctuations. However, it has not
been clarified what physical mechanisms occur in that layer.

We statistically investigated the Martian ion and electron data from Mars Express
(MEX) satellite for 10 years (2004/01-2013/12) in order to know the characteristics in
the Martian plasma boundary between the magnetosheath and the Martian ionosphere.
We found that there are two patterns of the electron flux variation in the boundary layer.
One of two patterns has the monotonic increasing of the electron flux over 50 €V in the
boundary layer (monotonic boundary event). The other does not have the monotonic
increasing (non-monotonic boundary event). We report the dependence of those events

on the solar wind moments (dynamic pressure, density, and velocity).



