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Abstract
In 1955, Parker suggested a dynamo mechanism
in the solar interior based on the combined
action of differential rotation and cyclonic
convective vortices as a viable way to generate
magnetic fields capable of driving the activity
cycle. We are able to quantify the differential
rotation from the motion of large-scale magnetic
fields at the solar surface and from
helioseismology in the solar convection zone.
Recent observations of helical structures in the
magnetic fields of solar active regions at the photospheric level have enabled us time-latitudinal
distribution of the magnetic field helicity (mirror asymmetry of magnetic fields), which plays a key
role in the mechanism of magnetic field generation operating in the solar interior. Our results bring up
a newtype of characteristic of hydromagnetic dynamos and pose a challenge to the theory of stellar and
planetary magnetic fields. The origin of helicity comes from background turbulent dynamo action as
well as large-scale tilt of bipolar magnetic flux tubes, the building material for sunspots. We carry out
quantitative computations of these two helicity inputs, and give observational interpretation of the
results.
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