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One of the dynamical phenomena occurring in the polar cap is so-called polar cap arcs. Polar cap arcs are generally aligne
with the noon-midnight meridian; thus, they are sometimes called Sun-aligned arcs. It is well known that the dawn-dusk motion
of polar cap arcs depends on the By component of interplanetary magnetic field (IMF). However, the details of their source
region and generation mechanism have not yet been clarified. To discuss such unresolved problems, it is necessary to elucid
the M-I coupling process occurring above polar cap auroras. One possible approach to understanding the M-I coupling in th
vicinity of aurora is to examine the spatial structure of field-aligned currents (FAC). Within auroral arcs, the energetic electrons
precipitate downward from the magnetosphere into the ionosphere along the magnetic field line and then upward FAC flows fron
the ionosphere to the magnetosphere. By measuring FAC, it is possible to understand the M-I coupling process above polar c:
arcs. In the past, FAC was derived indirectly from the temporal variations of the magnetic field measured by the low-altitude
satellites such as DMSP and CHAMP. However, since these observations are single satellite measurement, it was necessary
assume that the structure of arcs does not change so much in the direction along the arcs. However, when the horizontal structt
of FAC and the satellite orbit are close to parallel, the assumption is often invalid and it would be difficult possible to measure
the FAC structure accurately.

To resolve this problem, the geomagnetic observation satellite Swarm has been conducting formation flight observation witt
multiple satellites. It consists of Swarm A, B, and C, and among them Swarm A and C fly nearly parallel on the almost same
orbit. Therefore, it is possible to estimate FAC using dual satellites. This dual-satellite method makes it possible to estimate
FAC regardless of the geometric relationship between the FAC structure and the satellite orbit. In this study, we conducted
statistical analysis using dual-satellite method FAC data, and examined the dependence of polar cap FAC characteristics on IV
and season. First, we extracted 4335 signatures of upward FAC in the polar cap, whose current density is larger thah 0.5 Am
Many of them were located on the dayside,which are FAC in the cusp. Since our focus is on FACs associated with polar cap arc
in the central polar cap, such dayside FACs was excluded from the statistics. As a result, the total number of FAC signatures |
1808. We confirmed that there are the dependences of FAC occurrence on both the IMF Bz and By. In addition, it was also foun
that the occurrence of high FAC region depends on season. In the presentation, we will discuss the origin of these dependenc
on IMF and season in detail.
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