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From solar magnetic activity to solar eruptions

Su Wei', Yu Cong'*

(1. School of Physics and Astronomy, Sun Yat-sen University, Zhuhai 519082, China; 2. CSST Science Center for the

Guangdong-Hongkong-Macau Greater Bay Area, Zhuhai 519082, China)

Abstract: The Solar, as the only stellar in the solar system, is the source of space weather, and its activity affects the
plasma and magnetic field environment throughout the heliosphere on various temporal and spatial scales. The magnetic field is
a key factor in solar activity. The solar magnetic activity leads to the solar cycle on long time scales, and leads to solar eruption
phenomena such as flares and coronal mass ejections on short time scales. In this paper. the mechanism of solar magnetic field
generation and solar cycle is introduced. Subsequently, the dominant models for flares and coronal mass ejections, i. e., the
magnetic field reconnection and the magnetic flux rope instability model, are introduced. The study of solar eruptions not only
deepens the understanding of the Sun, but also provides a reference and benchmark for comparing study of other stellar activi-
ties, and for understanding other astrophysical magnetohydrodynamic phenomena at different scales meanwhile, and lays the

groundwork for future space weather forecast and engineering protection as well.

Keywords: solar magnetic activity; solar cycle; solar eruption; heliosphere plasma
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