R006-P48
RXAR—1:11/25 AMU/AM2 (9:15-12:35)

ATHERUT—FOKRERABNICE S, FEALEIBEREROBRKET T X
b—LICHS ERORE - 2/ - KERKEFEDZER

i K 1), TR A0 )

0K, @ UK

Statistical Analysis of Substorm-Associated Deformations of the Equatorial Tail
Magnetopause Observed by Satellites

#Ryota Nakamura'), Hideaki KAWANO?)

(1Kyushu University, ?Kyushu University

Substorms are typically categorized into three phases: the growth phase, the expansion phase, and the recovery phase.
During the growth phase, southward interplanetary magnetic fields (IMF) arriving from the Sun become anti-parallel to the
geomagnetic field at the dayside magnetopause, triggering magnetic reconnection. The reconnected field lines are carried
by the solar wind into the magnetotail, where they accumulate. In the expansion phase, a Near-Earth Neutral Line (NENL)
forms around 20 — 30 Re in the magnetotail. Magnetic reconnection at the NENL generates high-speed plasma flows di-
rected both earthward and tailward. During the recovery phase, the IMF turns northward, leading to a gradual restoration of
the magnetospheric configuration.

This study aims to investigate the deformation of the magnetotail magnetopause associated with substorms by analyzing
satellite data near the magnetic equatorial plane. Previous studies have identified two types of transient events: the Temporary
Out-going Event, where the GEOTAIL satellite briefly exits the magnetosphere and re-enters [Kawano et al., 2000], and the
Temporary Getting-In Event, where the satellite briefly enters the magnetosphere from the outside and exits again [Shirotani,
Master’s Thesis, 2017]. These events are believed to be associated with substorms: the former with the equatorial tail-plasma
flow toward the NENL to compensate the decrease in the plasma density near the NENL due to high-speed plasma flows
during the expansion phase, and the latter with magnetic flux accumulation during the growth phase.

A preceding study (Tsukamoto, Undergraduate Thesis, 2022) analyzed approximately nine years of data from the GEO-
TAIL and WIND satellites, along with the AU/AL indices provided by the World Data Center for Geomagnetism, Kyoto
University. By relaxing the event selection criteria from Shirotani’s study, Tsukamoto increased the number of identified
events and found that the time difference between the substorm onset and the start of the Temporary Out-going Event tends
to increase with distance from X = -30 Re in the GTL_X coordinate. However, the number of analyzed events was still
insufficient in terms of the statistical significance of this feature.

In this study, we aim to improve upon previous results and discover new insights by incorporating additional data from
the THEMIS satellites to increase the number of events. In this presentation, we will report on the analysis of all the events
consisting of the events newly identified in the THEMIS data and the above-stated GEOTAIL events.
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