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Observational study of the formation of fine structure in solar active regions
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Observation of fine structures in solar active regions, in high spatial and
temporal resolutions, disclosed the origins of several active phenomena. (1) The temporal evolution
of delta-type sunspots were statistically studied to reveal their magnetic structure underneath the
solar surface. Double writhed loop formation by plasma flow is the origin of the high activity and
the special magnetic configuration of delta-type sunspots. (2) The penumbral area of sunspots are
found to be formed by the iInteraction of the surrounding granular convective flows with the inclined

magnetic field. (3) In the plage area in active regions, where atmospheric heating is higher than
the other area, short jets are prolifically found to be ejected. Basic spectroscopic data were
obtained and now under close study to get the true source of the heating, i.e., shock heating by
jets or magneto-acoustic wave damping.
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