R010-P07
RXZ—2 111/25 AMUAM2 (9:00-12:00)

Pi2 DI DIICE B H T X ~— LFERO M1 £XESROMEHE -BRIT
ReEFICH T3 Pi2 0 O—/\ILEER-

#ERAE FRE D, )11 BEIE 2, Mk A Y

G FUNKE, @ URAREBTERE, G UK RS

Independent Component Analysis of Pi2 Pulsations to Explore the Substorm M-I

Coupling System -Global Analysis near the terminator-
#Taisuke Kochaku!), Akimasa Yoshikawa?, Teiji Uozumi®)

“Department of Earth and Planetary Sciences, Graduate School of Science, Kyushu University, (2Department of Earth and
Planetary Sciences, Kyushu University, (*International Research Center for Space and Planetary Environmental Science,

Kyushu University

Pi2 magnetic pulsations are known to be observed globally at the onset of the magnetospheric substorm expansion phase,
and they serve as a useful natural signal for understanding the propagation of magnetic field variations in the magnetosphere
and ionosphere, leading to research on their generation mechanisms and propagation paths.

Tokunaga et al. (2007) used independent component analysis to separate the predominant component in the nighttime
mid-low latitude region from those in the daytime magnetic equator and nighttime high latitude regions. The results indicate
the complexity of the propagation path of Pi2 observed on the ground: the direct propagation of fast waves is the dominant
component in the nightside mid-low latitudes, while in the nightside high latitudes, the dominant component is associated
with FAC oscillations, and the signal also reaches the dayside magnetic equator. Furthermore, Imajo et al. (2017) showed
that the equivalent current components of Pi2 distributed from the nightside to the dayside are consistent with the simulated
ionospheric current pattern of Pi2. These results suggest that the polar nightside region and the dayside mid-low latitude
region may be connected through the formation of an ionospheric current system.

Thus, while the global distribution of Pi2 at midnight and the coupling between the nightside polar and dayside regions
have been clarified to some extent, it remains unclear how these signals transition near the terminator. We have been studying
the initial phase of the substorm magnetosphere-ionosphere global coupling system by understanding the global onset char-
acteristics of Pi2. In this study, we report the results of a survey of Pi2 near the terminator. The dataset used was obtained
from the 210° magnetic meridian chain of the MAGDAS/CPMN magnetic field observation network. The generation char-
acteristics of Pi2 observed as the 210° magnetic meridian chain approached the terminator were analyzed using independent
component analysis. During the post-sunrise and pre-sunset events, the magnetic field variation of Pi2 was consistent with the
dayside equivalent current system, and a delayed arrival of the H component of Pi2 was observed over high latitude regions.
In the shaded region, a feature that can be interpreted as the Biot-Savart component of the nightside substorm FAC current
system was observed, with its arrival delayed compared to that of Pi2 in the sunlit region. In the presentation, we plan to
present more detailed Pi2 patterns for each local time and discuss the global model deduced from these results.
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