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Reconstruction of solar coronal magnetic field using linear and nonlinear methods
M. Yousefzadeh Shabestari', S. Nasiri’, H. Safari
! Department of Physics, University of Zanjan, Zanjan
’ Department of Physics, Shahid Beheshti University, Tehran
Abstract

Based on the importance of solar coronal magnetic field and impossibility of measuring coronal magnetic field

directly, this quantity is measured utilizing vector magnetographs and extrapolated in solar corona considering

assumptions concerning the coronal plasma. In this research, first we have a discussion about a mathematically

simpler approach that the magnetic field and currents are proportional with one constant alpha, the so-called linear

force-free field approximation. In this part, we utilize semi- analytic Seehafer method in order to reconstruct LFFF

with constant alpha on magnetogram data. These data are collected from SDO/HMI space telescope for C-Class

solar flare in 171 A on 27 Apr 2013 between 05:44:22 UT and 05:50:34 UT. The results of the reconstruction have

been plotted on AIA data. The reconstructed open and close magnetic field lines are roughly compatible to the

magnetic field lines and loops of AIA image. We have done it for the times of before and after this flare. Then the

reconstruction of the NLFFF is done by the Wiegelmann code using the Weathland Optimization method on an

arbitrary magnetogram data. The same problem is done using the Low and Lou method and the results are compared

with the Weathland method. The obtained results are in good agreement which indicates the capabilities of the

Weathland method.

Keywords: The magnetic field, Corona.
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