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(etso-10] Magnetic Helicity Transfer through the Solar Surface
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Magnetic helicity in the Corona is a measure of the nonpotentiality of coronal
magnetic field, which serves as a proxy for free magnetic energy. We have
investigated how and how much magnetic helicity is transferred through the solar
surface in three respects. First, we have observationally studied the temporal
behavior and the amount of helicity injection in active regions during their lifetimes.
Second, we have sought the origin of magnetic helicity of an intermediate filament,
a helical magnetic structure beside an active region. Third, we have numerically
investigated the physical implication of the observational results on helicity
injection. From a series of these studies, we found that the emerging phase of an
active region plays an important role in both transferring a significant amount of
helicity and supplying it to the filament helicity. During the transfer process, the
helicity injection is contributed by the emergence of pre-twisted azimuthal field of
initial flux rope while the axial field does not emerge well above the photosphere,
which yields a new picture of active region geometry unlike the traditional omega
() shape.

40 / Bull. Kor. Astron. Soc. Vol. 33 No. 1, Apr. 2008





