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The resonant magnetic perturbation (RMP) is utilized to stabilize detached plasmas in LHD. 

Detached plasmas are required for mitigation of the heat load on the divertor, which is a critical 

issue for realizing the magnetically confined fusion reactor. In a previous study, it had been 

shown that a large RMP amplitude seems to be necessary to obtain detached plasmas but the 

mechanism to determine the threshold of RMP had not been found. To clarify the mechanism 

determining detached plasmas from the viewpoint of the RMP, we have investigated the 

behavior of the modified RMP, that is, the total perturbed magnetic field composed of the RMP 

and the plasma response field. As the main result of this experiment, we have found that there is 

a threshold of the amplitude of the modified RMP for the transition to detached plasma under 

the condition of the constant RMP-coil current [1]. It should be noted that the amplitude of the 

modified RMP brings the information of the magnetic structure, which could suggest that the 

detached plasma can be realized or not depending on the structure of the magnetic configuration. 

In the present study, however, we see that the thresholds of the modified RMP are not the same 

when the RMP-coil current is varied. Moreover, it is found that the detached plasma is realized 

when the RMP is amplified by the plasma response field and its amplitude is larger than the 

original amplitude of the RMP. Namely, the detached plasma can be realized even though the 

magnetic configuration is not a particular one. This experimental fact implies that the detached 

plasma does not depend on the magnetic configuration structure itself but depends upon other 

mechanisms that provoke the RMP amplification, which depend on the plasma characteristics 

that can depend on the magnetic configuration (for instance neoclassical fluxes and electric 

fields). 
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