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JET ITER-like wall (ILW) with beryllium (Be) main chamber provides the most 
relevant tokamak environment for studying Be erosion and its migration into the tungsten (W) 
divertor in ITER, which largely determines W erosion critical for the operation. Moreover, 
redeposition of tritium (T) with Be is the largest contribution to T retention in the wall, which 
must be kept below the safety limit. The present contribution is largely focused on the 
differences between H/D/T plasmas based on experiments in D and H and modelling. 

An extrapolation from JET to ITER of the processes mentioned and their interplay 
demands sophisticated numeric modelling. Relevant tools like ERO2.0 [1] code 
(erosion/migration, gyro-resolved transport of impurities in the context of the 3D-shaped wall) 
as well as e.g. Edge2D-EIRENE (providing relevant plasma backgrounds) are highly 
developed, however require validation material for each case at hand to reduce uncertainties 
characteristic for ab initio calculations. Moreover, certain processes like chemically assisted 
physical sputtering (CAPS) of Be demand further experimental investigation as well as effects 
on physical sputtering of plasma isotopes, wall temperature and content, etc. 

Recent experiments at JET have provided valuable validation material for H and D 
plasmas. For instance, full suppression of CAPS at First Wall (FW) bulk temperature 
(bimetallic sensor) Tbulk~400 oC (surface temperature ~500oC) was observed similar to earlier 
experiment [2] just for D plasmas at different impact energy of the D+ sputtering ions. The 
improved set of diagnostics includes 2D cameras with filters for characterization of Be transport 
and validation of plasma backgrounds. Validation of the Be erosion, transport and migration 
into divertor simulated by ERO2.0 is provided by the “Be monitoring pulses”, which test the 
impact on erosion of various plasma regimes (ohmic, L- and H-mode flat tops). These pulses 
were carried out in D, H and He plasmas (with ~50% CAPS at cold wall as well as variously 
suppressed). The multiple diagnostic sightlines spotting peak of erosion or shadowed areas of 
FW were recently incorporated into ERO2.0 allowing distinct validation for the wall erosion 
(distributed along the FW) and local Be plasma content. Further diagnostics (e.g. IR cameras 
characterizing FW heat load distribution) assist in validation of the plasma parameters (input 
for ERO2.0) calculated by Edge2D-EIRENE and respective 2D shadowing patterns. The 
correlation between the CAPS suppression and D/H outgassing is clearly demonstrated. 

ERO2.0 modelling includes transport, decay, including through the BeD+ ions (~25%), 
and spectroscopy [3] of BeD(H,T) molecules in the plasma The detailed comparison between 
the synthetic and measured spectroscopy (Be I, Be II 3D distribution, line ratios, etc) is 
presented together with underlying data validation. Remaining uncertainties are discussed in a 
view of extrapolation of Be CAPS and physical sputtering to ITER. 
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