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In future high power magnetic fusion devices such as ITER and DEMO, the heat flux 

deposited on the divertor target will exceed material limits if unmitigated. This has motivated 

the study of a variety of innovative divertor configurations that reduce target heat flux. Here, 

the SOLPS-ITER code package1 is employed to explore the performance of a tightly baffled, 

long-legged divertor (LLD) geometry, which was inspired by LLD simulations for the ADX 

tokamak concept with UEDGE 2, 3 and is proposed for the next TCV divertor upgrade. L-mode 

TCV simulations, including carbon impurities, compare the tightly baffled LLD with the 

existing baffled and unbaffled divertors. For the same input power, the tightly baffled LLD 

shows a significant reduction in the power reaching the divertor target plates. An input power 

scan shows the power exhaust potential of the tightly baffled LLD, defined as the highest power 

where the peak outer target temperature remains below 5eV, exceeding that of both baffled and 

unbaffled cases by factors of 2.5 and 7, respectively.  

This larger operation window of the detached tightly baffled LLD is mainly attributed to a 

higher target neutral compression. The tightly baffled LLD develops a gradient of neutral 

density along the divertor leg, which allows poloidal displacements of the detachment front 

location for a range of input powers. The detachment front location is controlled by a balance 

between the power entering the divertor leg, the target neutral pressure and losses to the divertor 

walls. A scan of the outer divertor width indicates that this stabilising feedback loop is only 

important for a sufficiently narrow divertor, and is limited by excessive radial power exhaust 

that may damage the divertor baffles. These results suggest that TCV with a tightly baffled, 

long-legged divertor configuration should be able to demonstrate substantially improved 

detachment access and a larger detachment window as a proof-of-principle of this new divertor 

concept for a reactor. 
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