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Understanding of nonlinear behavior of forced magnetic reconnection driven by
resonant magnetic perturbation
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In magnetically confined fusion plasmas, how resonant magnetic field
perturbations affect plasma stability and transport is an important research issue. In this study,
we investigate the nonlinear behavior of magnetic islands in the presence of resonant magnetic field

perturbations and pressure-driven instabilities. It is found that in the presence of the
interchange mode, the maximum saturation width of the magnetic island driven by the resonant
magnetic Tield perturbation is enhanced. It is also found that in the presence of a perturbation
bootstrap current, a mechanism exists in which the neoclassical tearing mode is induced
simultaneously with the penetration of the resonant magnetic field perturbation. It is concluded
that the seed magnetic island formed by the resonant magnetic field perturbation is an efficient
triggering mechanism of the neoclassical tearing mode.
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