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TOPIC: (2) Momentum Transport

Studies on several machines have begun to re-examine the basic issue of the field penetration and
structure of externally applied non-axisymmetric magnetic perturbations (MPs) and their impact on
tokamak edge parameters. Such studies have concentrated on low collisionality, quiescent L-mode
plasmas where a clear MP impact is generally observed. ASDEX Upgrade, with its flexible set of
in-vessel saddle coils (which are capable of generating MPs with predominant toroidal mode
numbers n = 0,1,2 and 4) and its extensive set of high resolution edge and scrape-off-layer (SOL)
diagnostics for radial electric field Er and density ne profile and turbulence measurements (which
are good indicators of the MP impact), is well suited to this task. Experimentally, density dependent
thresholds are observed for the MP field penetration leading to Er and ne flattening in the near SOL,
an ne enhancement in the far SOL, splitting of the divertor strike-points, together with a reversal of
the Er well. The radial structure of the confinement region Er and turbulence level are particularly
sensitive to the degree of MP resonance with the edge rational field-lines (via q and/or MP poloidal
phasing). Specifically, the turbulence is enhanced where the MP is resonant and reduced when nonresonant. The 3D structure of the MP has been mapped for various n = 1, 2 and 4 configurations by
rotating the MP field toroidally - and is found to be different for the edge and near SOL regions.
Modelling is also being undertaken using vacuum field line tracing and EMC3-Eirene simulations
showing a degree of consistency with experiments.
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