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Earlier imaging Electron Cyclotron Emission diagnostic measurements on KSTAR[1] 

showed saturated amplitude precursor oscillations in the electron temperature preceding 

ELMs. These phenomena appear up to 10 ms before the ELM instability and often change 

their frequency in the 10-60 kHz range. The aim of this work is to get information on the 

causes of this frequency change in order to get insight into the excitation and saturation 

mechanism of these long lived ELM precursors. 

The structures have 3 types: slowly chirping frequency, fast, sometimes even 100%  

frequency jump up or down, and chaotic very fast chirping. This contribution is only dealing 

with the first 2 types.  

In order to find the cause of the frequency change, Deuterium Beam Emission Spectroscopy 

(D BES) signals were analysed as they cover the SOL and the edge plasma. This diagnostic 

measures the beam emission on a 4x16 (poloidal x radial) matrix with 1 cm resolution. The 

light signal modulation is roughly proportional to the electron density change in the SOL and 

edge plasma. Cross Power and Cross Phase are calculated between the signals of the same 

radial but different poloidal coordinates, from which the poloidal wavelength, poloidal 

velocity, frequency and power of the interesting frequency structures are determined with a 

few 100 microsecond time resolution. The limits of the algorithm were carefully examined 

by processing model signals with properties similar to the experiment.  

Various cases were investigated with the above described algorithm. The slow frequency 

change appears to be related to a slow change in the mode poloidal wavelength while the fast 

frequency jumps can be caused either by wavelength or by velocity change. A hypothesis is 

presented for the mechanism of these parameter changes.  
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