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    Magnetic islands, resulted from magnetic reconnection, play significantly important 

roles in critical issues of astrophysical, space, and magnetic fusion plasmas, because they 

essentially change the magnetic topology and plasma dynamics. Especially, in magnetically 

confined plasmas, understanding the roles of magnetic islands is critical for achieving the 

high confinement regime. For example, the importance of neoclassical tearing mode (NTM) 

has been recognized since the large NTM islands may deteriorate plasma confinement 

severely and even trigger confinement disruption [1]. Moreover, for mitigating 

edge-localized modes (ELMs), generation of magnetic islands and their overlaps have been 

utilized to create a stochastic region in the edge plasma through external resonant magnetic 

perturbations (RMPs) [2]. 

In this paper, the roles of magnetic islands in multiple steady states in magnetic fusion 

plasmas is numerically investigated by using a self-consistent Landau-fluid model [3]. We 

report for the first time that when the island is wide enough, it can induce a new state of 

plasma potential by triggering a new instability with different parity. The mechanism is 

identified and a critical values of island width for the bifurcation are demonstrated in 

simulations, showing a comparable level with experimental observation on LHD device [4]. 

Moreover, the nonlinear mutual destabilization of the tearing mode and ion temperature 

gradient mode is found with nonlinear simulations. The underlying mechanisms of the 

mutual destabilizations are also identified. In addition, the dual roles of shear flow in 

impacting both macro- and micro-scale fluctuations are unveiled in the present of external 

shear flow.  
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