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Magnetic topology of interchange magnetic reconnection
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The interchange reconnection refers to magnetic reconnection in which the
topological regions to which the magnetic field lines belong interchange at the time of
reconnection. Although the net magnetic flux in each region is unchanged, the connectivity and
geometry of field lines do change. This study clarified the three-dimensional structure (field line
geometry and topology) of interchange reconnection. In general, a two-dimensional separatrix (a
magnetic surface that separates the topological regions, called a "fan"™) and a one-dimensional
separatrix (oppositely directing magnetic field lines, called a "spine') emanate from a magnetic
null point. In interchange reconnection, a diffusion region appears on the fan, with the field lines

on both sides of the fan interchanging. If we assume the absence of diffusion in the plasma, the
magnetic field lines flip on the fan about the spine as an axis. The topology of interchange
reconnection is the same as what is called "fan reconnection."
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