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Magnetic islands in magnetically confined plasmas are 

found to have significant impact on the profiles and cross 

field transport, and are even considered to play key roles 

in the onset of disruption. However, the interactions 

between different scale modes are believed to link to ITB 

formation, L-H transition and bifurcation phenomenon in 

fusion plasma. Therefore, the study on tearing mode 

(TM) physics and their interaction with plasma flows and 

turbulence is essential as it can lead to the improvement 

of plasma performance and therefore has potential 

implications for future fusion devices such as the 

International Thermonuclear Experimental Reactor 

(ITER). In this paper, it is observed that both high 

frequency density (�̃�𝑒) and temperature fluctuations (�̃�𝑒) 

are modulated by the rotating TM. The perpendicular 

flow is quite flat and near zero near the O-point of the 

island, while it strongly enhances and thus results in a 

large increase of the flow shear around the boundary of 

the island. High tempo-spatial resolution 

two-dimensional (2D) images of �̃�𝑒  show the first 

evidence that the turbulence modulation occurs only 

when the island width exceeds a certain threshold value 

(𝑤𝑐 ≈ 16𝜌𝑖 ≈ 6.4 cm) and the modulation is localized 

merely in the inner half area of the island due to 

significant alteration of local profiles and turbulence 

drives. Evidence also reveals that for large islands 

turbulence spreading takes place across the at 

temperature of the O-point at the inner half island region, 

whereas in the outer half area the small temperature 

gradient drives a low level of temperature fluctuations.  
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