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A ten channel overview video diagnostic system, observing the visible radiation emitted by the 

plasma, was installed and commissioned at Wendelstein 7-X (W7-X) optimized stellarator [1]. 

The main aim of the video diagnostic is machine protection, achieved by monitoring 

plasma-wall interaction and the plasma edge itself. For this reason the observation views are 

equally distributed around the torus in tangentially looking ports. The foreseen secondary, but 

almost equally important aims of the system are physics investigations, such as pellet 

monitoring. In the first operation phase of W7-X, three out of the ten views were used for other 

purposes (e.g. vacuum magnetic flux surface measurements or fast imaging); these are beyond 

the scope of this contribution. The remaining seven channels are equipped with EDICAMs, 1.3 

Mpixel CMOS cameras (400 fps at full frame) [2]. The spatio-temporal evolution of the plasma 

size in all five segments of W7-X has been monitored using the EDICAM system. The typical 

evolution of a discharge observed by these cameras starts with a brilliant flash when the ECRH 

is turned on. This start-up phase could not be resolved by the EDICAMs – the sensors were 

usually saturated – in order to be able detect the low light levels from the plasma edge during 

the flat-top phase. Depending on wall conditions, this plateau phase lasted 50 ms to 6.5 s, 

terminated by switching off the ECRH or impurity accumulation causing a radiation collapse. 

A typical discharge is shown in Fig.1. from five camera views. The radiative collapse at 750 ms 

is clearly visible on both the average brightness plot (left) and the heat map showing the time 

evolution of a line cut (middle). The collapse was initiated by a gas puff at ca. 330 ms, seen only 

by the AEQ41 and AEQ50 cameras (looking roughly to the same plasma volume from opposite 

directions) as a large spike in the average intensity plots. The camera images (on the right) also 

reveal that this event was localized both radially and poloidally. As expected, the additional gas 

was quickly distributed toroidally, causing a clear step-like increase in the average pixel 

intensity of all cameras (also at ca. 330 ms). 
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