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Study on the driving mechanism of solar magnetic activity with emphasis on
magnetic helicity
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In order to study the driving mechanism of solar magnetic activity, we have
developed a new method of deriving the magnetic field on the solar surface from the polarization
observation data of spectral lines. In the new method, the magnetic field in a single pixel is
assumed to consist of a strong flux-tube field and a weak but non-zero background field (this is an
extension of the conventional theory that assumes non-magnetic background). We also considered the
origin of helicity in solar active regions (sunspots and their surroundings) using the data from the
National Astronomical Observatory and the magnetic field data from the Hinode satellite. In the
dynamo theory, the so-called alpha effect represents convection to twist the magnetic field lines.
The statistical distribution of helicity implies that the magnetic flux tubes rising through the
convection zone may encounter at most one convective cell from which they acquire helicity.
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