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The polar regions are the source of space weather phenomena such as auroras due to the inflow of energy from the sun. In
particular, the polar cap is directly connected to the solar wind, and the understanding of various magnetospheric-ionospheric
coupling phenomena that occur there is very important for understanding space weather as a system.

The Polar Cap index (PC index) is an important index to monitor the magnetospheric-ionospheric coupling in the polar cap,
which is derived from the magnetic field variation in the polar cap and solar wind data. It is derived from polar magnetic field
variations and solar wind data and is used as an indicator of the behavior of geomagnetic activity and ionospheric currents in
the polar cap [Toroshichev et,al, 1988]. However, geomagnetic fluctuations in the polar cap are expected to be superimposed
by complex factors that cannot be captured by the PC index alone, such as convective interactions with the auroral zone and
magnetic field effects due to field line currents along the magnetic field. In this study, in order to examine such complex
effects closely, in addition to the PC index, we also analyzed ground-based magnetic field data from the Davis station (DVS)
of the MAGDAS (Magnetic Data Acquisition System), which is located near the polar cap boundary, ground-based magnetic
field data from SuperMAG The objective of this study is to contribute to the understanding of space weather phenomena
through the elucidation of phenomenology in the polar regions by performing a comprehensive analysis of magnetic field
data and solar wind data from the Davis station (DVS) of MAGDAS (Magnetic Data Acquisition System), which is located
in the polar region.

As part of this study, we first compared the seasonal dependence of the solar wind electric field and PC indext to investigate
the effect of ionospheric currents on PC index, which is considered to strongly reflect solar irradiation conditions. As a result,
a higher correlation was confirmed for the vernal and autumnal equinoxes than for the summer solstice, when the ionospheric
current is considered to be more strongly and longer excited due to solar irradiation and higher electrical conductivity. This
result may reflect the influence of the Russell-McPheron effect, in which magnetic reconnection occurs more frequently due
to the relationship between the rotation axis and the Earth’s orbital plane.

In order to remove the influence of the Russell-McPheron effect, the time when reconnection is predominant and the solar
wind turns to the south was selected, and the correlation between the DVS magnetic field change data and the solar wind
electric field in the frequency band where the ionospheric current contribution appears was investigated under conditions
where the ionospheric current is expected to be generated. This is expected to properly capture the seasonality of space
weather phenomena due to sunlight conditions. In this presentation, we will discuss the analytical results obtained at the
present stage and future prospects.
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