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Introduction 

Former Lithium Beam Emission Spectroscopy (Li-BES) measurements in limiter H-mode 

plasmas on TEXTOR[1] showed the appearance of growing oscillations before ELM 

instabilities[2]. These precursor structures were noticeable only in the middle of the pedestal 

region a few 10 μs-s before ELMs with about 40kHz frequency. With the purpose of getting 

more information on the connection of ELM triggering and precursor structures a statistical 

analysis of Li-BES measurements on TEXTOR are presented in this paper. The ELM 

frequency in these TEXTOR discharges is around 1 kHz and they are likely type III.  

 

Measurement technique 

The measurements were made with the 35 keV Lithium beam diagnostic[3]. At the edge 

of the plasma the beam light emission is nearly proportional to the local electron density, thus 

these measurements can give information about density changes in the pedestal region. The 

light signals were measured by 16 Avalanche Photodiode (APD) detectors with 1 MHz 

analog bandwidth and 2.5 MHz sampling rate. The APDs measure the light signal with 1 cm 

radial resolution. The signal to noise ratio was in the 10-20 range. Although the APD system 

uses a 2 nm narrow band optical filter the background light can be substantial, especially 

during ELMs. To separate the background from the beam emission the fast chopping 

technique[3] was used which modulates the beam with 250 kHz. Averaging the signal in the 

beam-on and beam-off times one gets both the background, and beam+background signals 

with 4 μs time resolution. After interpolation the background can be subtracted thus a clean 

Li-beam signal is obtained with 4 μs time resolution. Channels from 9 to 14 examined the 

pedestal area and the Scrape off layer as shown in Fig.1a. The effect of ELMs on the 

measurement signals deeper in the plasma was negligible.  

Detecting ELMs in the signals 

The background light emission increases during ELMs because of the increased 

plasma-wall interaction. This change allows us to locate the starting time of ELMs. An ELM 

reference signal was created by summing up the background signals from all channels. An 
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