
Suppressing the appearance of tearing mode during increasing plasma current  

Y. He1, Y. H. Ding1, N. C. Wang1, D. Li1, Z. Huang1, S. Zhou1, J. C. Li1, C. S. Shen1, Z. P. Chen1, Z. 

J. Yang1, Q. Yu2, Y. F. Liang1,3,4 and the J-TEXT team 
1 International Joint Research Laboratory of Magnetic Confinement Fusion and Plasma Physics, 

State Key Laboratory of Advanced Electromagnetic Engineering and Technology, School of 

Electrical and Electronic Engineering, Huazhong University of Science and Technology, Wuhan, 

430074, China. 
2
 Max-Planck-Institut für Plasmaphysik, EURATOM Association, 85748 Garching, Germany 

3 Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China  
4 Forschungszentrum Jülich GmbH, Institut für Energie- und Klimaforschung - Plasmaphysik, 

52425 Jülich, Germany 

e-mail: xiaoyingh@hust.edu.cn 

 

 

The island caused by tearing modes 

are one of the major performance 

limitation for magnetically confined 

fusion. Large islands even lead to mode 

locking and the following major 

disruption [1-3], and tearing mode often 

occurs when the plasma current is 

increasing. So it is important to suppress 

the appearance of tearing mode during 

plasma current increasing. Previously 

there had been studies on resistive 

tearing modes by using resonant 

magnetic perturbations (RMPs) on J-

TEXT tokamak [4-5].  

In this paper, the effect of RMPs on 

the occurrence of tearing mode is studied 

in J-TEXT tokamak by supplying static 

RMPs before tearing mode occurred on 

increasing plasma current discharges. It 

is found that there is an amplitude 

interval of applied RMPs can suppress the 

occurrence of tearing mode and avoid 

disruption with increasing plasma 

current. For a too small RMPs amplitude, 

however, leads to an earlier disruption, 

and continue to reduce the amplitude of 

applied RMPs, the later the tearing mode 

and disruption occur. For a too large 

RMPs amplitude, leads to a penetration 

and disruption, and continue to increase 

the amplitude of applied RMPs, leads to 

earlier penetration and disruption. For 

low-q discharge, the optimal RMPs 

amplitude can lower the limit of the edge 

safe factor. 
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