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In ASDEX Upgrade (AUG) and JET tungsten (W) is used as a plasma facing material, 
because it will be used in ITER and it is a promising candidate material for a fusion reactor. 
While at AUG a stepwise approach was pursued from 1999-2007 replacing the graphite wall 
tiles by W-coated ones, the ITER-like wall at JET consisting of Be (main chamber) and W 
(divertor) plasma facing components was implemented during one single vent in 2010/2011. 
A crucial task for plasma operation is the control of the W-concentration in the plasma core, 
as W may lead to inacceptable radiative cooling for concentrations above ~10-4. 

Studies of the W-erosion demonstrate for both experiments that W is sputtered by low-Z 
plasma impurities (without seeding, i.e. Be in JET and C/B in AUG)  and that higher electron 
temperatures at the wall lead to higher erosion yields due to the ion acceleration in the plasma 
sheath. For both experiments the W-source in the divertor is strongly screened, as can be seen 
by comparing the W-content of the main plasma to the W-source in the divertor. For AUG the 
W-sources in the main chamber, mainly the low field side limiters, have the strongest impact 
on the W-content of the main plasma. Nevertheless, the operational strategies developed at 
AUG apply also for JET operation. The main components of these strategies are non-zero 
deuterium fuelling, increase of ELM frequency and localized heating of the core plasma. The 
deuterium fuelling decreases the divertor temperature, thus the W-erosion, and influences the 
scrape-off layer and pedestal transport. ELM pacing, by pellet injection or magnetic kicks, 
provides ELM-flushing of the edge plasma, i.e. the periodical removal of W at the pedestal. 
Local heating in the core plasma balances the local radiative cooling caused by W and may 
even increase the anomalous W-transport diminishing the effect of the neoclassical pinch. 

In order to document the latter mechanisms core transport analyses are presented for JET 
discharges with and without core heating and will be compared to the findings at AUG. As a 
further complication the plasma rotation is found to cause a poloidal asymmetry of the W-
density which calls for a combination of spectrometer and soft X-ray camera measurements in 
order to comprehensively account for the W-content.  

In ITER and in a future fusion reactor high-recycling divertor conditions, which go along 
with high deuterium fuelling, are mandatory. The compatibility of these conditions with an H-
factor of 1 is under investigation in today’s devices. Independently, the present work sees a 
beneficial effect of the deuterium fuelling level on the W-concentration of the plasma 
suggesting that W-control will be supported in a reactor grade device. Future work needs to 
better disentangle the effects of ELM-flushing, the edge density profile and the neutral 
pressure in the divertor on W-transport and on the confinement quality of H-modes.  
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