
Scrape-off layer power fall-off lengths from turbulence
simulations

J. M. B. Olsen1, A. H. Nielsen1, J. Madsen1, J. Juul Rasmussen1, V. Naulin1, T. Eich2,

M. Komm3, A. Dvornova3 and the MST1 team4

1PPFE, Department of Physics, DTU, DK-2800 Kgs. Lyngby, Denmark
2Max-Planck Institute for Plasma Physics, Garching, Germany

3Institute of Plasma Physics of the Czech Academy of Sciences, Prague, Czech Republic
4http://www.euro-fusionscipub.org/mst1

In magnetically confined fusion devices most of the power from the confinement region is trans-

ported along a narrow channel of open magnetic field lines to the divertor. The width of the

channel is defined as the scrape-off layer (SOL) power fall-off length at the midplane, denoted

λq. Eich et. al.[1] calculated a multi-machine SOL power fall-off length scaling for H-mode

plasmas using data from DIII-D, AUG, Alcator C-Mod, NSTX, MAST and JET. They found a

common scaling given by λq ∝ B−0.8
0 q1.1

95 P0.1R0, where B0 is the strength of the toroidal mag-

netic field, q95 is the safety factor, P is the power across the last closed flux surface (LCFS) and

R is the major radius. A similar scaling law was found for L-mode plasmas[2], but with a power

dependence twice that of the H-mode, so λq ∝ P0.2. Both scalings are surprisingly independent

of R and almost independent of P. This thus poses a problem for large, high power machines

such as ITER and DEMO due to their high alpha heating.

Figure 1: Power fall-off length of AUG from HESEL sim-

ulations plotted against the numerically found scaling law.

We investigated the power fall-off

length by numerical simulations, using

the HESEL model[3]. The simulations

were performed using parameters from

three different sized machines, namely

COMPASS, AUG and JET, all in L-

mode. At present we have analysed the

data from AUG and COMPASS, and we

are analysing the JET data in order to

make multi machine scaling law also

investigating the dependence on R. Currently we have found the scalings λq ∝ B−0.25
0 q0.9

95 P0.07

for AUG and λq ∝ B−0.85
0 q0.5

95 P−0.01 for COMPASS. As an example, the scaling law for AUG

is plotted against the observed values in Fig. 1. Despite some differences on the scaling with

respect to B0, both sets of simulations agree that the fall-off length is almost independent of P,

as also observed in [2]. A possible explanation for the mismatch on the scaling with B0 could

be the simplified description of parallel dynamics in the HESEL model, where the parallel dy-

namics is parametrised, thus neglecting perturbations along the magnetic field.
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