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Quasi periodic edge plasma fluctuations with few hundred Hz frequency were observed [1] in 

some plasma configurations. The underlying instability was found to be originated at the 5/5 

magnetic island positions and thus was termed “Island Localized Mode” (ILM) [1]. These 

instabilities appear in plasma configurations, where the 5/5 magnetic islands are in the plasma 

core and change their behavior as the magnetic island position is varied. The ILM fluctuations 

appear as less than 100 ms peaks in H-alpha signal and cause discrete losses of stored energy.  

 Utilizing the Beam Emission Spectroscopy (BES) diagnostics, the edge density profile 

evolution as well as the changes of the density fluctuations up to a few hundred kHz can be 

studied during ILM instabilities. The achievable temporal resolution of the BES diagnostic is 0.5 

µs, and the spatial resolution is 5mm radially, the edge density profiles are reconstructed up to 

100 kHz. The limitation of the technique is the final penetration depth of the beam, which does 

not allow us to reach the magnetic island in these configurations. 

The relative fluctuation amplitude, radial correlation length, and the power spectra are compared 

in various phases of the ILM instability and also ILMs measured in various plasma 

configurations are compared. No significant changes in the relative fluctuation amplitude have 

been observed, although systematic changes in the density profile are found. The correlation 

analysis confirms that neither the radial velocity of the turbulent structures propagating outwards, 

nor the frequency range of the turbulence show any significant change. 
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