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The resonant location of the first plasma response to 
periodic toroidal phase flips of a Resonant Magnetic 
Perturbation (RMP) [1] field is experimentally identified 
in the DIII-D tokamak [2]. The plasma response coincides 
with the q=3 rational surface and electron fluid velocity 
null, which is consistent with simulations of the plasma 
response to the RMP field from resistive 
Magnetohydrodynamics modeling. The propagation 
dynamics of the RMP field into KSTAR H-mode plasmas 
has also been studied using an innovative experimental 
approach based on the application of small edge 
perturbations produced by a Supersonic Molecular 
Beam Injection (SMBI) [3]. The experimental results 
suggest that the RMP penetrates into the pedestal 
region and first excites a plasma response on the q=3 
rational surface, then propagate inward to the q=2 
rational surface with a radial averaged propagation 
velocity of the RMP (VRMPP) in millisecond scale. Here, 
VRMPP is the velocity of the RMP screening field as it 
passes through the distance from q=3 to q=2 rational 
surfaces with a time delay. The RMP brakes the toroidal 

rotation (V) on the q=3 rational surface first, and the 
induced momentum transport by RMP is both inward 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

and outward from the rational surface locations. The 
momentum transport is accompanied by an increase in 
the density fluctuation. It is also found that VRMPP is 
faster than the propagation velocity of the momentum 
transport. These experimental results in DIII-D and 
KSTAR support the current RMP physics hypothesis 
being used for ITER, which states: “The RMP coils are 
shown to induce a layer of stochastic magnetic fields 
near the last resonant magnetic surface, typically q = 3 
in the tokamak” [4]. These experimental results may 
exhibit an important process to improve our knowledge 
of related RMP propagation dynamics and the ELM 
control using RMP in H-mode plasmas that will be 
helpful for understanding how to control ELMs using the 
RMP coils in ITER.  
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