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One of the key issues for preparing safe operation on future magnetic fusion reactors is the large 
uncertainty on the Scrape-Off Layer (SOL) width: this sets the available volume for power 
dissipation and the deposition area of the exhaust power at the divertor targets. Experiments on 
a number of tokamaks suggest that (i) the balance between parallel and radial transport in the 

main SOL results in an exponential spreading of the heat flux, whose width �� depends mainly 

on the poloidal magnetic field (�� ) and thus is a universal feature, and (ii) in diverted 
configurations the heat flux is further spread by diffusion in the machine-specific divertor 

volume, described by a Gaussian of width � [2]. Recent experiments on TCV showed a strong 
and unexpected impact of the divertor magnetic geometry on the SOL width: L-mode, 
ohmic-heated, lower singe null plasmas with same upstream shape and control parameters 
undergo a scan of the outer divertor leg length. Measurements of the outer target heat flux 

profiles from infrared thermography and Langmuir probes show a clear increase in �� (despite 

�� being the same) but no clear trend in � with the increasing divertor volume [3, 4]. Both 
observations challenge the current interpretation of these two scale lengths: besides not being 
captured by existing scaling laws based on global plasma parameters, these evidences can’t be 
reproduced by a simple transport code solving free-streaming and diffusion of energy packets in 
realistic magnetic geometry. This indicates that the shortest path for energy to reach targets is 
governed by more complex physics, requiring more sophisticated simulations: the 
SolEdge2D-Eirene code [5] includes collisions and fluid force balance, possible cause of 
coupling between divertor and main SOL transport, and models the plasma-wall interaction 
(neutrals, recycling, impurities). A detailed comparison of experimental data with simulations 
allows discriminating these hypotheses.  
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