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Progress in the Studies on Distribution and Evolution of
Solar Surface Magnetic Fields

SONG Wen-bint?2, FENG Xue-shang' , WANG Jing-xiu 2

(1. State Key Laboratory of Space Weather, Center for Space Sc ience and Applied Research, Chinese Academy of
Sciences, Beijing 100080, China; 2. National Astronomical Observatories, Chinese Academy of Sciences, Beijing

100012, China)

Abstract: The Sun's magnetic elds, di erential rotation and plasma c onvection give rise to
complexity in the magnetic structure and activity over a lar ge range in both spatial and temporal
scales. The most notable among these is the solar activity @fe of 11 years, or magnetic cycle of
22 years. On small time scales of a few seconds to several heuspectacular explosive events occur
in the solar atmosphere, such as solar ares, prominence eptions and coronal mass ejections.
These forms of activity are all closely related to solar magetic elds (SMF). This paper focuses
on the introduction of SMFs' origin, the related observational technique, SMFs' distribution and
evolution, and several associated typical characteristis, such as the complexities, active longitudes
and active holes, the periodicities, and so on. The detailedcontent is organized as follows. In
section 1, four typical forms of solar magnetic activity (sunspot, are, lament, and coronal mass
ejection) and their corresponding theoretical models are dscribed briey. Section 2 is devoted
to solar dynamos responsible for explaining where SMF comédsom and the course of instrument
development built for observing it at higher and higher temporal and spatial resolutions. Section
3 summarizes the laws of SMFs' distribution and evolution ondi erent spatial scales, including
magnetic elds associated to active regions, quiet sun, andhetwork, intra-network magnetic
elds, obtained by using magnetograms and solar activity cdalogues. Finally, some associated
unresolved problems and highlights are discussed in the lasection.

Key words: astrophysics; solar physics; solar surface magnetic eldssolar dynamo



