
Numerical scalings of the decay lengths in the Scrape-Off Layer 

F. Militello1, V. Naulin2, A.H. Nielsen2 
1 EURATOM/CCFE Fusion Association Culham Science Centre, Abingdon, UK 

2 Association EURATOM-DTU, Technical University of Denmark, Roskilde, Denmark 

 

The performances of magnetic fusion devices are strongly related to the way the energy and 
particle exhaust is handled [1]. In particular, the anomalous perpendicular transport 
determines the width of the Scrape Off Layer (SOL) which affects, for example, the wetted 
area on the divertor plates and the volume available for radiation. Despite their urgent need, 
models which relate the core plasma properties to the SOL dynamics are still very few.  
In this contribution, numerical simulations of L-mode turbulence generated by filament 
motion in the scrape-off layer (SOL) are presented [2]. The simulations are performed with 
the 2D drift-fluid code ESEL, which self-consistently determines the perpendicular 
transport through interchange dynamics [3,4] and uses an ad hoc representation of the 
parallel losses. This approach is strictly valid when 3D drift-wave effects do not play a 
significant role in the filament motion, which is the case for relatively small collisionality 
and relatively large blobs [5]. The filament dynamics and the consequent SOL features are 
studied for a variety of edge plasma and geometrical conditions. Using dimensional 
analysis and statistical methods inspired by the experimental practice, the data thus 
obtained are used to construct power scaling laws for the characteristic decay lengths of the 
temperature, density and heat flux at the outer mid-plane. Different expressions are derived 
which relate the SOL width to either plasma parameters (e.g. edge density and temperature) 
or to engineering parameters such as the power crossing the separatrix. 
Most of the numerical results show qualitative agreement with the experimental 
observations [6] despite the known limitation of the ESEL model (such as the lack of self-
consistent parallel dynamics or a simplified geometry). Quantitative agreement is also 
obtained for some of the exponents in the scaling laws. In particular, an almost linear 
inverse dependence of the heat flux decay length with the plasma current is recovered.  
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