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The Analysis of 3D Magnetic Structure on the Solar Active Region NOAA 10930
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Because the magnetic energy of solar active regions is the primary driver of solar active phenomena in the solar corone
the understanding of magnetic structure on active regions is important to reveal the mechanism of the solar active phenomen
Since, especially, solar flares and Coronal Mass Ejections(CMEs) may cause the electromagnetic disturbance in the geo-spa
it is crucially important for space weather forecast to clarify the magnetic structure of the active region driving solar eruptions.
therefore the understanding the solar active region play a critical rule to establish the space weather forecast. The purpose of tf
study is to understand the three-dimensional (3D) magnetic field on the solar active region NOAA 10930, which had induced
an X3.4 class flare on Dec.13, 2006. 3D magnetic field was reconstructed in terms of the Non-Linear Force-Free Field (NLFF)
approximation using the vector magnetogram observed by the solar physics satellite Hinode.

First, we compared the 3D NLFFF with the flare ribbons of Ca Il images observed by Hinode/SOT. As a result, it was found
that the location of the two foot-points of magnetic field lines well correspond to the flare ribbons. This result indicates that
the NLFFF well captures the 3D structure of magnetic field in the flaring region. Second, we have performed the quantitative
analysis of twistness of magnetic field, and found that the most of magnetic field line is subject of twist less than one turn,
although the twistness increased before the onset of the flare. This result implies that the active region might be stable to the kir
mode instability at least by six hours prior to the flare onset. Finally, it is also found that the twistness of field lines rooted on the
regions where the flare ribbons had been strongly illuminated was drastically weakened after the flare. It can be explained we
as a consequence of reconnection of twisted magnetic field.
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