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The role of photospheric source field in solar flare occurrence
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The deviation of observed magnetic field from the potential field is generally believed to be associated
with the energy storage and release processes in solar flares. Our previous results demonstrate that the
total source field strength on the photosphere has a good correlation with the flare activity in complex
active regions. We thus suggest that the photospheric source field strength can be regarded as the proxy
of photospheric magnetic free energy, likely serving as the lowest threshold for the occurrence of intense
flares. In this study, we attempt to further clarify the dependence of photospheric source field on the flare
initiation. The AIA 1600 Aribbons in the early impulsive phase are used as the signature of flare initiation.
Based on the processed HMI vector magnetograms, the source-field distributions in the flaring active
regions are analyzed systematically to investigate the spatial relationship between strong source-field
regions and the flare initiation. In addition, the temporal variations of source field strength at the localized
regions as well as the related electric currents are then compared with the GOES/RHESSI lightcurves to
characterize the different types of strong source-field regions.

©2018. Japan Geoscience Union. All Right Reserved. - PEM19-PO1 -



