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The second operational campaign (OP 1.2) of W7-X in 2018 operated with an edge island 

divertor allowing for considerably longer discharges typically of several 10s. The main 

configuration, the so-called standard configuration features a 5/5 island chain that is partially 

cut-off by the divertor. 

 

The plasma edge and the transport are shaped by the size and connection length distribution of 

the edge island remnant. The associated profiles of the plasma in the edge, measured by 

reciprocating probes, can be used to identify changes in dependence of the aforementioned 

island shape and connection length distribution [1] [2]. 

 

The long discharge durations allowed for a development of a toroidal net current. In this 

contribution the effect of currents in the order of up to 1-5 kA were studied. The net current 

modifies the poloidal component of the magnetic field and for positive currents. The rotational 

transform increases and the island chain bounding the plasma moves inwards, resulting in a 

profound impact on the magnetic field structure and therefore also on the edge profiles. The 

effect of the evolving net current on the edge profiles has been observed with the measurements 

of the reciprocating probes mounted on the multi-purpose manipulator.  

 

The observed changes in the edge profiles were compared to the connection length 
distributions calculated from the magnetic field incorporating the effect of the plasma current. 
A set of discharges was used to benchmark the assumption of the toroidal current that was 

assumed to be centered on the magnetic axis [3]. In addition the observed flattening and peaking 

of the electron temperature in close vicinity to the strong connection length gradient at the edge 

of the island remnant is discussed and compared to the edge radiation distribution obtained from 

EMC3-EIRENE. 
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