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Under high, steady state heat flux of ~10 MW/m2, Langmuir probes embedded in the ITER 

divertor will have to be flush-mounted to avoid melting them. Flush-mounted probes are 

notoriously difficult to interpret due to sheath expansion effects that are difficult to model. In 

addition, it is technically challenging to install a probe so as to provide simultaneously good 

electrical insulation and good thermal contact with the actively cooled divertor target.  

The new Langmuir probe diagnostic systems in the WEST tokamak have been designed to 

address a number of issues of concern to the future ITER system. In the first phase of WEST 

operation, the lower divertor is composed of tungsten-coated, inertially-cooled, graphite 

targets. Flush-mounted probes made from tantalum metal are embedded in them in order to 

measure the poloidal plasma parameter profiles. A magnetically-driven system equipped with 

a flush-mounted probe and a classical "proud" probe with a well-defined collecting area is 

also installed in the lower divertor. It is found that the two types of probes measure the same 

parallel ion current density and the same electron temperature, validating the physics model 

used for the interpretation of flush-mounted probes. In the upper divertor, which is made of 

tungsten-coated copper targets, 60 "wafer" probes have been installed. They consist of thin 

tungsten slabs produced by powder injection molding, bolted directly to the targets; 50 are 

electrically insulated from them by phlogopite mica sheets and the remaining 10 by high-

velocity oxy-fuel (HVOF) sprayed alumina ceramic. The probes performed very well in 

WEST Phase 1, and a similar design will be adopted for WEST Phase 2 with a full-tungsten, 

actively-cooled lower divertor using ITER monoblock technology that will replace the present 

tungsten-coated graphite targets. 

*see http://west.cea.fr/WESTteam 
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