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In tokamaks probes have successfully been used in the SOL (Scrape-Off Layer), where radial 

particle transport, Reynolds stress and radial transport of poloidal momentum have been de-

termined (see e.g. [1,2,3,4]). Measurements inside the LCFS (Last Closed Flux Surface) have 

up to now been ventured but rarely, because of the strong particle bombardment of the probe. 

If the probe pins and their housing are of graphite, sputtering and evaporation can not only 

lead to damages, but the sputtered-off electrically conductive graphite can also deposit on the 

boron nitride material usually used for electrical isolation and lead to unwanted shunts. We 

have coated two graphite probe heads by a layer of electrically isolating UNCD (Ultra Nano-

Crystalline Diamond) by the KOMET RHOBEST Company in Innsbruck, utilizing a CVD 

(Chemical Vapour Deposition) method. The thickness of the UNCD layer was in the range of 

10 to 15 m. The coating extended over the front side and up to about 3 cm towards the rear 

sides of the probe heads. The probe heads with 3 and 5 graphite pins, respectively, were 

mounted on the reciprocating probe manipulator of the Experimental Advanced Supercon-

ducting Tokamak (EAST) in Hefei. Transport parameters, plasma density, temperature, poten-

tial, as well as toroidal rotation near the separatrix were determined up to a distance of 15 mm 

inside the LCFS in high confinement regimes. A very important result was also that the 

UNCD coating could prevent the sputtering of graphite from the probe head and the subse-

quent coating of the BN isolation by a layer of conductive graphite between probe pins and 

probe head almost completely.  
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