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The formation of a locked island in the plasma boundary is important for the RMP-
ELM suppression [1] and the idea of island divertor [2]. The differential phase Δφ, 
defined by the phase difference between the top and bottom RMP coils, plays an 
important role in the locked island formation [3]. The scan of Δφ has been carried out 
with a target plasma of qa ~ 3 (Bt =1.72~1.74T, Ip = 168 kA, ne_ave = 2.5 ~ 3.5×1019    

m-3) on the J-TEXT tokamak. Successful formation of 3/1 locked magnetic island was 
obtained due to 3/1 RMP penetration at a much higher electron density (ne>2.5) 
compared to the previous J-TEXT experiment [4]. The threshold current in the RMP 
coils for 3/1 locked island formation is lower with Δφ = -90°&0°.  

It is further observed that the application of ECRH (50 ~ 400 kW) modified the 
width of the 3/1 locked island. By depositing the ECRH power around the q = 1 surface, 
sawteeth with long period and big crash were excited. Following these big sawteeth, 
the width of 3/1 locked island was periodically reduced. With the increase of ECRH 
power, the reduction of 3/1 island width became more significant. One hypothesis on 
this observation is that the big sawtooth crashes release a large heat pulse towards the 
edge and hence increase the local temperature around the 3/1 locked island, which lead 
to the healing of the locked island.  

This work might provide a hint on how the stable locked island can be maintained 
in the pedestal region for RMP-ELM suppression and on the relationship between 
RMP-ELM mitigation versus suppression. Further information will be presented in the 
conference. 
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