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Magnetospheric plasma density distribution on Japanese meridian plane
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To understand the mechanism of geomagnetic activity, it is important to monitor the spatial distribution of plasma density and
its temporal change.

In the magnetosphere, various disturbance waves are generated by the interaction between the magnetosphere and the s
wind. One of them is the fast-mode wave that propagates across the geomagnetic field lines. Then, FLR (field line resonanc
occurs at a position where the frequency of the wave is equal to the eigen-frequency of the geomagnetic field lines. Thu
generated field-line eigen-oscillation is observed in the ground magnetic field H component as the geomagnetic pulsation.

By applying the amplitude-ratio method and the cross-phase method to the data of two adjacent ground magnetometers, it
possible to know the FLR frequency and the plasma density can be estimated.

The purpose of this study is to investigate the spatial distribution of plasma density on the Japanese meridional plane. Althoug
the estimation of the spatial distribution of the plasma density has already been performed on the meridional planes of the Unite
States and Europe, but on the Japanese meridional plane, the estimation of the spatial distribution of the plasma density has r
yet been made because there are few pairs of observation points having distances generally thought to be suitable for the mett
(around 100km). However, in a previous research (thesis of Onoue), she succeeded in estimating the plasma density at tv
observation point pairs on the Japanese meridional plane which have a distance longer than the above-stated distance. Thereft
we make pairs of observation points on the Japanese meridional plane and estimate the plasma density for all the pairs. Since 1
FLR is observed on the dayside, if the spatial distribution of plasma density on the Japanese meridional plane is known, one c
the three meridional planes will always be on the dayside, and the plasma density can be estimated continuously.

So far, we have analyzed the data of all the pairs in 2011 in the same way as in the previous research (Onoue’s thesis). Bas
on the results obtained, we have improved the program for the FLR detection and analyzed the data on a day when the FLR w
clearly seen (found by Onoue). As a result, since the FLR was observed at three observation point pairs, the plasma densities
the three pairs were estimated from the obtained FLR frequencies.

We initially expected that the plasma density estimated by the two pairs would be close, because the L values of the midpoin
of the two pairs were close, but they were different by an order. Then, considering the possibility that the L value corresponding
to the obtained density is different from the L value of the middle point, the line between the two observation points of the pair
was divided into 100 segments having the same distance (measured in terms of L), and the plasma density was estimated |
each of them. Then, we planned to investigate whether thus obtained density range overlaps with the density range in the same
range calculated by a model based on spacecraft density measurements [Gallagher et al., 2000].

At present, as a step preceding the comparison with the model, we are identifying FLR events for all the station pairs for all
the days in 2011; for the identification, we first apply the Fast Fourier transformation (FFT) to the data for every 6144-second
segments, adjust the smoothing width in the frequency direction and time direction so that noise is not misidentified as FLR. We
then search for FLR events for each time segment. choose the first and the last of thus identified FLR events, and apply the FF
to all the timeseries data between the times of the first and the last events. We then finally determine if the FLR exists or not b
visual inspection of the graph of the amplitude ratio and the cross phase calculated from the FFT’ed data.
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