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We studied the generation mechanisms and the dynamics of the solar magnetic
fields by means of the numerical simulations. By the computations with our own code including the
reduced-speed-of-sound technique on the RIKEN ~“K""-system, we succeeded to obtain a new knowledge on the
global-scale solar magnetic convection in the solar interior. The small-scale downflows generated in the
near-surface layer penetrate into deeper layers and excite small-scale turbulence. A small-scale dynamo
action is generated there. We also clarify the mechanisms to maintain the near surface shear layer in the
sun, which was a remained puzzle of the solar rotation profile. It is maintained by the balance between
the transports of angular momentum by the turbulence and the meridional circulation. In addition to
these, we found that there is a strong feed-back from the magnetic field generated by the small-scale
dynamo by the turbulence toward the large-scale thermal transport.
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