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The thermal convection, which is the origin of the solar magnetic field, is
not fully understood even in terms of its driving mechanisms. There are two candidate driving
mechanisms for solar thermal convection: cooling-driven (CD) and entropy gradient-driven (ED). The
results of this study have revealed that (i) the CD type better reproduces the characteristic
patterns of solar convection, (ii) in the CD type, non-linear and non-equilibrium downward plumes
significantly contribute to the transport, and (iii) the presence of downward plumes causes a
significant deviation from a Gaussian distribution in the frequency distribution of the convection
(Yokoi et al. 22; Masada et al. 24 in prep.). Furthermore, the knowledge gained from this study has
beenlapplied to other astrophysical thermal convection phenomena, leading to several pioneering
results.
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