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Despite the fact that the diverted configuration is the most widespread among present and 

future tokamaks, the modelling of turbulent transport in the plasma edge is currently focused 

on the limiter geometry due to the limits of existing numerical tools. An accurate description 

of edge turbulence in the specific case of diverted configurations is needed, as it is known to 

affect the Scrape-Off Layer (SOL) width, the asymmetry in large-scale flows and the global 

plasma confinement. Turbulent fluid simulations are here performed with the 3D flux-driven 

code TOKAM3X [1], whose flexibility allows the analysis of diverted (JET-like and 

COMPASS-like) magnetic equilibria, including both open and closed field lines. 

Simulations show density and electric potential fluctuations with statistical distribution 

similar to what is found in limiter configuration. This can be stated only for regions far from 

the X-point, which contributes strongly to fluctuations damping. Turbulence is observed also 

in the divertor region, but it has a weak impact on the transverse particle transport towards 

the private flux region. In the main SOL, filamentary turbulent structures, almost field-

aligned, get elongated by the flux expansion in the radial direction: this characteristic is 

highly enhanced at the X-point, as observed experimentally on MAST [2]. 

At the steady state, a localized transport barrier builds up spontaneously in the region of 

closed flux surfaces, in the vicinity of the separatrix, leading to a local steepening of the 

pressure gradient. The efficiency of the transport barrier is characterized as a function of the 

parameters of the model, such as the particle source driving the radial pressure gradient or 

the ion temperature. The geometric features of the diverted configuration are found to be 

favourable to the formation of the transport barrier, through the shearing action of the ExB 

poloidal velocity driven by both turbulence and background plasma equilibrium. 
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