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Polarization characteristics of high-latitude Pi 2's as a function of the position relative to
the auroral breakup region
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In order to investigate the generation mechanism of Pi 2's in the magnetosphere, we made a comparative study between
magnetometer data observed at the high-latitude CPMN stations and the ultraviolet image (UVI) data of aurora obtained by
the Polar satellite. Behaviors of Pi 2 oscillations in the magnetosphere were estimated by mapping the direction of the
maximum amplitude of Pi 2s onto the magnetospheric equatorial plane. Auroral breakup regions were also mapped onto the
magnetospheric equatorial plane. We then studied the dependence of the Pi 2 polarization on the position relative to the
auroral breakup region.

In order to investigate the generation mechanism of Pi 2's in the magnetosphere, we made a comparative study between
magnetometer data observed at the high-latitude CPMN stations and the ultraviolet image (UVI) data of aurora obtained by
the Polar satellite. Behaviors of Pi 2 oscillations in the magnetosphere were estimated by mapping the direction of the
maximum amplitude of Pi 2s onto the magnetospheric equatorial plane. Auroral breakup regions were also mapped onto the
magnetospheric equatorial plane. We then studied the dependence of the Pi 2 polarization on the position relative to the
auroral breakup region. At the last SGEPSS meeting, in which we did not use the UVI data and mapped the Pi 2 polarization
only, we reported that the Pi 2 polarization tends to be aligned to contours centered around a point at 23 hour LT and at 6 Re
away from the Earth; the contours were those drawn as equi-pressure contours developed during the substorm growth phase.
In this paper we have found, for the cases in which the ground stations were longitudinally separated by more than 1 hour
from the auroral breakup region, that the Pi 2 polarization tends to be aligned to similar contours. It is suggested that high-
latitude Pi 2's, which occur at a distance from auroral breakup region, are generated via mode conversion from the fast to the
Alfven mode. That is, fast mode waves are first generated at the Pi 2 source region, propagate from there in a three
dimensional manner, and then excite shear Alfven mode waves via mode conversion. We will present these results in detail
and discuss the generation mechanism of Pi 2's.


