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Theoretical study of explosvie collapse mechanism_in high-temperature plasmas by
using a variational approach to multi-scale dynamical system
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A mechanism for explosive magnetic reconnection in high-temperature plasma is
investigated by analyzing the nonlinear evolution of a tearing instability in a two-fluid model that
includes the effects of electron inertia and temperature. A high-resolution simulation of this model
shows an explosive tendency for the nonlinear growth, where it is newly found that the explosive widening
of the X-shaped current layer occurs locally around the reconnection point. The reason for the onset of
this locally enhanced reconnection is explained theoretically by developing a novel nonlinear variational
method. The theoretical model proves that the local reconnection can release the magnetic energy more
efficiently than the global one and the estimated scaling of the explosive growth rate agrees well with

the simulation results.
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