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Operating a divertor in a “detached” regime is thought to be mandatory to reduce target heat 

loads and sputtering erosion in future fusion reactors. Here we report on synergistic effects of 

nitrogen seeding with neutral baffling predicted by simulations of detachment in the baffled 

TCV divertor using the SOLPS-ITER code.1 The target heat flux is greatly reduced compared 

with seeding-only and baffled-only cases, which mainly results from a decrease in the target 

temperature (down to 1.5 eV) rather than a decrease of the particle flux. This contrasts with 

nitrogen seeding in unbaffled configurations where previous simulations predicted a strong 

decrease in the particle flux rather than temperature alone.2  

The synergies of nitrogen seeding and neutral baffling are attributed to improved neutral 

compression and impurity enrichment. Previous simulations suggested that impurity retention 

in seeding-only cases decreases at high seeding level as its ionization front moves away from 

target,3 while our simulations show that in baffled cases both nitrogen and carbon retention 

increase with the seeding rate (up to 60% for carbon and 40% for nitrogen at high seeding level). 

Baffles also lead to a higher radiation fraction in the divertor and slightly lower fuel dilution at 

low seeding rate. The influence of nitrogen gas puffing location, i.e. the common flux region 

and the private flux region, is assessed as well. The simulations will be compared to recent TCV 

experiments.  
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