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 The effect on the tearing-mode from Resonant Magnetic Perturbation (RMP) 

controlled by a feedback system attracts considerable attention in the experimental and 

theoretical tokamak research [1-4]. Simulation and parametric analysis of the magnetic 

island evolution under feedback-controlled RMP in rotating tokamak plasma are presented. 

The TEAR code [4,5] used for the calculations is based on the visco-resistive MHD 

approximation that gives coupled diffusion-type equations for the magnetic flux 

perturbation and for the plasma rotation velocities in toroidal and poloidal directions.

 The externally applied RMP is controlled by a nonlinear feedback system, with the 

magnetic perturbation of the same helicity induced by the magnetic island chain being used 

for the feedback input signal. The feedback gain and phase shift are supposed to be 

externally operated in real time. The gain depends on conditions, in particular on the 

tearing-mode amplitude. At high input signals, the gain is limited from above taking into 

account the technical capabilities of the RMP system. In the process of the tearing-mode 

suppression, the gain should increase to provide the mode control under reduction of input 

signal and growing of the delta-prime tearing-mode stability index. Besides that, an online 

control of the feedback phase-shift is provided to prevent plasma rotation instability. 

According to simulation and parametric analysis, the used nonlinear characteristics of the 

feedback algorithm improve the efficiency of the tearing instability control.   

Figure 1. The effect of the feedback with the gain inversely 

proportional to the input signal amplitude on the m=2, n=1 tearing-
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