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Understanding the physics in the Scrape-Off Layer (SOL) of diverted tokamak plasmas is 

essential to solve the power exhaustion problem. In addition to the well-known benefits of an 

X-point in terms of core confinement and exhaust, its presence adds considerable complexity 

to the SOL/divertor dynamics, governed by a complicated interplay between background drifts 

and turbulence. Such a highly non-linear system is challenging to treat theoretically, and its 

experimental investigation suffers from limited diagnostic access to the divertor volume. 

The present work investigates the SOL/divertor dynamics by validating state-of-the-art 

turbulence codes against well-diagnosed experiments in the TCV tokamak. The scenario 

selected is a single-null diverted L-mode plasma, in a low-recycling regime, with measurements 

in both forward and reversed toroidal field directions. It features a reduced toroidal field of 

BT=0.95T, which reduces computational costs and allows, for the first time, real-size turbulence 

simulations of diverted TCV plasmas using the global, two-fluid, three-dimensional turbulence 

codes GBS, GRILLIX, and TOKAM3X. These simulation results are compared in detail to an 

extensive experimental dataset, which includes measurements in the divertor entrance from 

Thomson scattering, at the outboard midplane and in the divertor volume from reciprocating 

probes, and at the strike-point from Langmuir probes and infrared tomograph. These validated 

simulations are then used to explore the nature of turbulence in the divertor and the physics 

setting the SOL width. 
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