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Preventing exceedingly severe particle and heat fluxes from striking the plasma-facing com-

ponents of future plant-sized devices is mandatory in order to avoid melting and reduce erosion.

A possible solution is to find a regime in which momentum and power dissipation in the scrape-

off layer (SOL) plasma are maximized. An extensive database of experimental measurements,

performed in the ASDEX Upgrade tokamak, highlights the relevance of perpendicular ballistic

transport of filamentary structures in the SOL under reactor-relevant conditions. The access of

a highly dissipative regime is correlated with such increase in transport: a partial detachment

of the outer divertor target was indeed observed in the performed experiments, as well as the

formation of a density shoulder at the outer SOL midplane [1].

In this work the impact of such transport component on the momentum and power balances in

the SOL has been numerically investigated with the SOLPS-ITER code package. A single AUG

discharge, presenting enhanced transport, was modelled trying to obtain the most accurate fit

to the experimental data at the outer SOL midplane. The experimental radial ne and Te profiles

were reproduced by means of an automated fit procedure: as a result, the imposition of a strong

effective particle diffusivity, of the order of tens m2/s, was seen to be required. Theoretical mod-

els interpreting ballistic transport through a diffusive approximation justify this assumption [2].

The analysis of the simulations allowed to characterize how enhancing perpendicular SOL

transport affects the divertor plasma conditions and drives the dissipative processes, by iden-

tifying the physical mechanisms which relate these matters. We found a general increase of

magnitude of both momentum and power losses in the SOL directly following the increase in

transport. Consequently the strong pressure drop, of one order of magnitude, can explain the ob-

served detachment in the modelled discharge. The concurrent enhanced ionization of neutrals

resulting from target recycling is then investigated as a direct cause for the shoulder formation.
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