R010-02
B&ig 1 11/27 AM1 (9:00-10:15)
9:15~9:30

X ERZTHESZIBNEE 3 KEESDFE
#EH 2, K B YY), Bl %Y, 8UE BAY)
(1 ik, CISAS/JAXA, @ %Kk ISEE

Characteristics of sunspots that increase the interplanetary magnetic field
#Minami Yoshida'-?), Toshifumi Shimizu®-?), Shin Toriumi?), Haruhisa Iijima®
(I The University of Tokyo, ZISAS/JAXA, (3Nagoya University

The solar “open” magnetic field in the solar corona extends into the interplanetary space with the solar wind to create
the heliosphere. The magnetic field structure of interplanetary space is important as the basis for space weather. Therefore,
magnetic field development is a key to understanding how solar activity creates the heliosphere and interplanetary space.
However, comprehensive interplanetary space magnetic field (IMF) observations are difficult. Therefore, understanding the
structure of the heliospheric magnetic field has been advanced by estimating the open flux from observable photospheric
magnetic field information and comparing it with the IMF observed in situ near the Earth. However, the understanding is still
poor, as there is a problem that the estimated values underestimate the in situ observed values by a factor of 2-5 (Linker et al.,
2017). Yoshida et al. (2023) suggest that the photospheric magnetic field at mid- and low-latitude is important to increase the
open flux.

In this study, we investigate how low-latitude active regions during the solar maximum contribute to the evolution of the
open flux. First, the dipole sunspot groups were placed in magnetograms and the magnetic field was diffused for one year by
the surface flux transport model. The sunspot parameters are latitude, longitude, and sunspot tilt angle. Second, the coronal
magnetic structures and open flux were calculated by magnetograms using the potential field source surface (PFSS) model. As
a result, the open flux extending from sunspot groups tended to increase up to 3-4 months after sunspot emergence, depending
on the tilt angle of the sunspot group and the latitude of emergence. Further analysis shows that the simulated increase in
open flux is produced by the equatorial magnetic dipoles, which are formed by a largely tilted sunspot group sheared by
the differential rotation. Comparing these results with observations is expected to provide a detailed understanding of the
structure leading from solar low-latitudes to interplanetary space.
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