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Elucidation of electron heating mechanism during magnetic reconnection in the
presence of high guide field and development of its control technique

Inomoto, Michiaki

13,600,000

In the magnetic reconnection under high guide magnetic field generated in
the torus plasma merging experiment, we developed a novel method to change the electrical boundary
condition in the downstream region, and succeeded in controlling the electric field component
parallel to the magnetic field that directly accelerates the charged particles within a short
period. We confirmed that an increase in the electric field component parallel to the magnetic field

enhances the acceleration effect of charged particles, and demonstrated that the energy conversion
process associated with magnetic reconnection can be transformed. The electric field component
parallel to the magnetic field consists of the inductive reconnection electric field and the
in-plane static electric field that cancels it. Since the in-plane static electric field in the
downstream region is largely affected by the condition in the upstream region, the importance of
macroscopic understanding of reconnection was pointed out.
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