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The origin of solar activities, such as flares and coronal-mass ejections, is the
enormous magnetic energy stored in sunspots (= large-scale magnetic fields). In this research, we studied
quantitatively the role of the tachocline, where is the thin interface region between the convective and
radiative layers, in the solar dynamo mechanism by means of numerical simulations on state-of-the-art
supercomputers. Our findings in this study are briefly summarized as follows: (1) the tachocline does not
necessarily have a direct role in generating large-scale magnetic fields in the solar interior, (2)
helical convective motions would rather play an essential role in or?anizing large-scale magnetic fields,
(3) the turbulent electromotive force (specifically, the turbulent alpha effect) would be then
responsible for the dynamo mechanism there, and (4) the magnetic helicity loss from the system would be a
key for the polarity reversals and spatial migrations of the large-scale magnetic field.
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