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(a) Solar Internal Mean-Flows (b) Flux-transport dynamo model
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Coherent Magnetic Fields Organized
in Turbulent Thermal Convections
—Exploring the Origin of Sunspots
Youhei MASADA

Department of Physics and Astronomy, Aichi
University of Education, Kariya, Aichi
448-8542, Japan

Abstract: Solar activities, as is typified by flares and
coronal-mass ejections, are caused by explosive releas-
es of massive magnetic energy stored in sunspots,
which are the sites of large-scale well-organized mag-
netic fields generated in the solar interior. Under-
standing the solar dynamo, which is responsible for
the sunspot formation, is one of the outstanding prob-
lem in solar physics and is a milestone toward a co-
herent understanding of magnetic activities in the as-
trophysical plasma. Here we provide an overview of
observed solar magnetic cycles and most promising
dynamo model (standard scenario) which can suc-
cessfully explain important aspects of the solar cycle.
Then we report our recent study on the spontaneous
formation of large-scale magnetic fields in turbulent
thermal convections, which raises a question about
the standard solar dynamo senario based on a hypoth-
esis that large-scale magnetic fields can not be gener-
ated in the convection zone.
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