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High-spatial resolution remote sensing of the magnetospheric mass density:
Observations at ground-based conjugate pairs at L "6
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Surrounding Syowa Station in Antarctica (mlat. -66.08, mlong. 71.63), three unmanned fluxgate magnetometers were installe
in 2003. The four magnetometers including the one at Syowa Station in Antarctica formed a square of 70 - 100 km. To investigat:
field-line resonances (FLRs) at high-latitudes, we analyzed the data from the closely-spaced Antarctic observatories (0.03 - 0.4
in geomagnetic latitude) together with the geomagnetically conjugate observatory, Tjornes in Iceland (mlat. 66.51, mlong.
73.09).

In the coherence analysis of the H-component phase variations at the observatories in Antarctica, we cannot identify FLR
because the spacing of neighboring magnetometers is too close and signatures of other type pulsations were present over bre
frequency ranges. On the other hand, the coherence between the conjugate points can filter out the other signatures appeare
the broad frequency ranges in the Antarctic observatories, and thus we can clearly identify FLRs with high coherence. In additiot
to that, we distinguish the structure of FLRs and the FLR frequency in cross-phase and amplitude-ratio analyses of the data frol
the conjugate points.

The equatorial mass density along the field line rising between the conjugate points was estimated from the obtained FLF
frequency by numerically solving the standing Alfven wave equation. The mass density obtained for this case is consistent witt
previous in-situ measurements. We also estimate the widths of the FLR were 63 km for the nearest conjugate pair, Syowa ar
Tjornes. These results were consistent with the previously reported resonance width 60 km in ionospheric observations.

The results in the present work demonstrate that the simultaneously analysis of the H-components observed at closely-spac
observatories together with conjugate point is important for the monitoring of FLRs with narrow scale sizes and for the remote
sensing of the magnetospheric equatorial mass density with high-spatial resolution in the auroral zones.
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