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Rapid occurrence of edge turbulence is observed in KSTAR as the plasma transitions into the 

suppression of edge localized mode (ELMs) by applying n=1 resonant magnetic perturbations 

(RMPs). The appearance of turbulence is measured through an increase in electron density, 

temperature [1], and magnetic fluctuations in the pedestal. Further, it coincides with a 

broadening of the ion pedestal and a decreasing of its gradient. The turbulence level shows a 

hysteresis with RMP application and persists even as the RMP strength is lowered. This is 

consistent with observations showing that the ion pedestal gradient is reduced during the RMP 

decrease. Local gyrokinetic simulations using CGYRO [2] show that the occurrence of 

turbulence is correlated to the variation of the ExB shearing rate at the pedestal, which is 

consistent with theories that reduction of the ExB shearing rate leads to the onset of turbulence. 

Edge turbulence boosts the confinement recovery during the ELM suppression phase by 

changing the pedestal structure and improving its stability, which agrees well with pedestal 

stability calculations using measured profiles. Based on the experimental findings, edge 

turbulence is predicted to be advantageous in optimizing the confinement of ELM-free state. In 

a novel experiment, a real-time ELM controller is developed to take advantage of this effect, 

and it reveals that plasma confinement can be significantly improved by triggering edge 

turbulence to modify the pedestal. Here, H98 drops from 1.0 to 0.7 immediately after ELM 

suppressions. By adaptively lowering the RMP amplitude [3] in the ELM suppression phase, 

the controller significantly recovers the plasma confinement. As a result, optimized RMP-ELM 

suppression is successfully achieved with H98~0.9, where 60% of initial confinement 

degradation due to RMP is successfully restored by the adaptive ELM controller. 
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