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The plasma density in the magnetosphere is a fundamental quantity of the magnetosphere, and it is important for understandi
phenomena occurring in the magnetosphere such as magnetic storms. The plasma density can be directly observed by satelli
but their simultaneous spatial coverage is limited. On the other hand, ground magnetometers densely cover the Earth surfac
and from their data one can estimate (by a method described below) and make two-dimensional snapshots of the magnetosphe
equatorial density.

In our research, we estimate the magnetospheric plasma density by using the FLR (Field-Line Resonance). The FLR fluctuate
the H-component of the ground magnetic field in a unigue manner; by using this feature, the FLR is identified and the FLR
frequency is determined by applying the cross-phase and the amplitude-ratio methods to the data from two magnetomete
closely placed in the north-south direction. Because there are several meridional magnetometer chains in Canada, it is possible
make detailed two-dimensional snapshots of the magnetospheric equatorial density in the area to which Canada is mapped alc
field lines.

In the conventional approach, the FLR has been visually identified in the plots of the cross phase and the amplitude ratio, bt
it takes considerable time and efforts. Thus, in our research, we have improved the automatic-identification program which hire
a new algorithm [Kitagawa, master thesis], applied it to the data of the Halloween event (2003/10/28711/1) for which the plasme
density was estimated in other papers, and confirmed the preciseness of our program.

As a case study, we have analyzed a magnetic storm (2011/9/26710/1) by using the data from Canada and estimated the plas
density. As a result, we have confirmed that the plasma density increased in the main phase of this storm. In relation to this, w
are investigating the position of the plasmapause during this storm. Considering this and other features of this storm, we wil
clarify the cause of the increase of plasma density and report the result.
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