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It is known that the flares on the Sun and stars, which are the releasing of
magnetic energy, tend to appear in active regions (ARs) including sunspots. With the aim to reveal
the mechanisms behind these phenomena, we performed the following research activities. (1) Analyzing
the observational data of strong solar flares for six years, we revealed the relationship between
the flare durations and AR magnetic fields, and the magnetic structures of flare-productive ARs. (2)
We numerically reproduced the magnetic structures of flaring ARs and elucidated the importance of
twist and interaction of magnetic fields within the stellar interior. (3) With thermo-dynamical
simulations, we unraveled the statistical relation between the flare durations and AR magnetic

fields and discussed the possible application to the stellar flare data. (4) Related studies were
also performed.
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