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    Neo-classical tearing mode (NTM) instability induced magnetic reconnection will 

destroy the well-nested magnetic flux surfaces and lead to the formation of helical magnetic 

islands, which can significantly degrade the confinement of the plasma particle and energy. 

The interaction of the NTMs with different helicities can further lead to the stochastization 

of field lines between two NTM island chains via mode coupling and/or toroidal coupling.  

Usually, for NTMs with different helicities, the more unstable NTM would survive and 

suppress the less unstable one, rather than exists simultaneously [1]. However, in hybrid 

scenario with high 
95q , NTMs with different helicities can be observed simultaneously [2]. 

Clear understanding of the stabilization process of multi-helicity NTMs by radiofrequency 

current drive is a necessary requirement for a fusion reactor.  

    In this paper, stabilization of multi-helicity NTMs is numerically studied using a set of 

reduced MHD equations with the addition of a two-equation fluid closure for ECCD [3]. 

The employed ECCD model contains the local character of the driven current and 

mechanism of Fisch-Boozer effect [4]. The nonlinear evolutions of multi-helicity NTMs 

with negative   excited by RMP and/or error field on the boundary and other MHD 

instabilities in the core or edge region are first presented. Then, the dynamics of the 

nonlinear evolution of multi-helicity NTMs are systematically studied in the presence of 

ECCD and also compared with single-helicity results.  
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