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CYGNETS AT THE MAX-PLANCK-INSTITUT FÜR PLASMAPHYSIK
Courtesy of Dr. Christoph Biedermann 

In order to monitor the plasma within the Wendelstein 7-X stellarator, the IPP needed cameras 
capable of fi tting into the tight space around the instrument and more importantly to opera-
te reliably close to the large magnetic fi eld necessary for the confi nement. The Cygnet was 
successfully tested up to 1.8 Tesla and the Owl up to 2.3 Teslas. 20 Cygnet cameras in the 
10 immersion tubes work and produce images surveying the divertor and the limiter region. 
Below is a set of the camera images arranged according to the position in the Wendelstein 
plasma vessel.

Stellarator Monitored by
CYGNETS
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All the images are taken with Raptor Photonics’ Cygnet cameras. The reddish 
images are taken with an H-alpha (Hα) fi lter at 656nm mounted in front of the 
sensor. One position has a different objective and no fi lter (labeled vis HM30). In 
the middle there are time traces of the microwave radiation showing the absor-
bed power and the heating of the plasma. The bright light is emitted right at the 
limiter structure. There the plasma is fairly cold and the hydrogen atoms emit 
strong H-alpha light. The exposure of the images is different for the various port 
positions. The images are recorded at the maximum repetition frequency of the 
camera at 25Hz to catch the development of the plasma and explore the behavior 
during the discharge. 

The CameraLink interface used by the Cygnet allows sustaining the high band-
width necessary to combine high resolution, speed and dynamic range. Standard 
5 meters CameraLink cables allow access to the cameras close to the instru-
ment.

The signal is then converted by a 24 bit fi ber adapter and transferred to the con-
trol room 100 m away using fi ber optics.  “The Cygnet is the only camera capable 
of functioning reliably within the extreme magnetic fi eld generated by the Wendel-
stein 7-X fusion device. In total, we use 20 cameras to monitor the experiment.”
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SWIR technology. Enables high sensitivity 
imaging from 0.9mm to 1.7mm
High quality sensors, 99% operability, 320x256 
30µm or 640x512 15µm
Optional Visible extension. Enables high sen-
sitivity imaging from 0.4mm to 1.7mm
14 bit CameraLink output. Enables high speed 
digital video with intelligent auto AGC
On-board Automated Gain Control (AGC). En-
ables clear video in all light conditions
On-board intelligent 3 point NUC. Enables 
highest quality images
And much more!
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Figure 2: Owl 320 and 640 InGaAS camera
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2.1MP 2/3” OR 4.2MP 1” Scientifi c CMOS 
sensor. Enables optimum image resolution in 
low light imaging applications.
5.5μm x 5.5μm pixels. Enables ultra sharp 
image resolution.
Quantum Effi  ciency: >63% @ 500nm and 
>34% @ 850nm. Optimum Photon collection.
High frame rate: up to 52Hz full Frame. Ena-
bles realtime imaging in full HD format.
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Figure 1: Cygnet CMOS camera


