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The ICRH system for W7-X, designed by the Trilateral Euregio Cluster (TEC) team and IPP-
Greifswald, aims to deliver RF power levels up to ∼1.5 MW with pulse lengths up to 10 s [1]. 
The two straps of the antenna are terminated by a pre-matching capacitor at one end, short-
circuited at the other and fed at an intermediate position. The shape of the antenna is matched 
to the Last Closed Magnetic Surface (LCMS) of the standard configuration of W7-X. The 
antenna can be moved radially over max. 35 cm, and gas puffing can be applied to locally 
improve the coupling. At present, the antenna is installed in a large vacuum vessel with a 
built-in W7-X duct mock-up [2]. Tests are performed with (i) the movable antenna unit with 
the vacuum feedthrough, (ii) the transmission line stretchers, which adapt the radial position 
of the antenna, and (iii) the matching system, consisting of a line stretcher and a stub. Figure 1 
shows the ICRH antenna in the opened vessel. Next to tests of the various subsystems, low 
power measurements to determine the electromagnetic characteristics of the full system are 
carried out [3]. All results show good agreement with predictions and modelling. Short RF 
pulses up to ∼60kW in the vacuum test tank powering one strap (with the other port 
terminated by an open line) were sufficient to reach ~40kV on the corresponding capacitor. 
Detailed calculations will be undertaken in the future using a fully curved 3-D antenna model 
taking into account the plasma composition and density profiles from experiments. In 
addition, the construction of the transmission lines, water cooling system and other necessary 
auxiliaries is ongoing at IPP-Greifswald. The final antenna system will be delivered 
mid-2021. First physics operations are expected for end 2022. 

Figure 1. Test-stand of the ICRH system at IEK-4 in Jülich (left), antenna head with two straps (middle), 
transmission lines and matching system at IPP-Greifswald (right).   
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