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High-resolution identification of the FLR in the SuperDARN data by using the gradient
method
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The FLR (Field Line Resonance) takes place where the frequency of an incoming wave matches the eigenfrequency of magn
tospheric magnetic field lines. The FLR can be identified from the unique manner of change in the amplitude and the phase of th
FLR-related waves across the resonant point. From the ground-identified FLR frequency one can estimate the magnetosphe
plasma density.

Since the field-line eigenfrequency oscillates the ionospheric plasma, too, one can identify the FLR from the ionospheric
plasma velocity. We have used the line-of-sight plasma velocity (VLOS) data obtained by SuperDARN radars to identify the
FLR and estimate the magnetospheric plasma density. Unlike the ground magnetometer data, the SuperDARN data is twi
dimensional, enabling two-dimensional estimates of the magnetospheric equatorial plasma density and magnetospheric regi
identification.

To achieve that, it is important to identify as many as possible FLR events. Overwrapping of non-FLR waves/perturbations
&quot;hides&quot; FLR events. As a countermeasure to this problem, the so-called gradient method has been applied to th
ground magnetometer data; this method cancels out the overwrapping signals by dividing the data from a magnetometer by tt
data from another magnetometer having an adequate distance from the other along the same meridian. This method is effecti
since the FLR frequency tends to depend on the latitude more strongly than the overwrapping signals.

The gradient method is also applicable to the VLOS data from the SuperDARN radar. We have been doing that, and the initia
analyses have led to the identification of FLR from VLOS's at adequately separated two Range Gates. More details will be
presented at the meeting.
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