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The heat and particle exhaust performance of the TCV tokamak has been enhanced with a 

recent divertor upgrade [1] where an in-vessel structure of solid graphite baffles, optimised 

using SOLPS-ITER, forms a divertor chamber of increased closure in order to decouple 

divertor and main chamber regions. This was accompanied by significant diagnostic 

developments, to better characterise the plasma across the entire divertor volume and to 

measure the power and particle deposition to the divertor targets and baffles, thus providing 

stringent benchmarks for model validation. 

In agreement with SOLPS-ITER, experiments from the first baffled campaign on TCV 

generally revealed higher divertor neutral pressures (2-5x) and a facilitated access to 

detachment in L-mode plasmas. In-situ, two-dimensional measurements across the entire 

divertor outer leg obtained with a reciprocating divertor probe array indicate a higher plasma 

density (~2x) for a given core density, reaching values well above 1020 m-3, and stronger 

poloidal temperature gradients with baffles installed. Divertor ionisation rates and target ion 

fluxes were also seen to increase substantially prior to detachment, by ~40%, while the 

upstream particle source entering the divertor outer leg reduces, in line with decreased main 

chamber ionization levels. Changing the fuelling location from the divertor to the main 

chamber reveals that divertor neutral pressure is the key parameter that sets the divertor 

conditions. In type-I ELMy H-mode, pedestal pressure and stored energy increase by ~30% 

with baffles, along with a substantially increased operational window for inter-ELM 

detachment. Extensions of these experiments to alternative divertor configurations will also 

be presented, in particular revealing a three-fold reduction of the target parallel heat flux in 

a baffled X-divertor plasma as compared to a non-baffled, conventional Single-Null.  
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