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It is predicted that in future fusion power plants based on the divertor tokamak design so

called edge-localized modes (ELMs) cause non-tolerable heat loads on the divertor. One widely

studied method to mitigate or even suppress ELMs is the application of radial magnetic pertur-

bation (MP) fields. On top of that, in the low collisionality H-mode scenario relevant for future

fusion power plants, the MPs also lead to an increase of the radially outward directed particle

transport which leads to an unfavorable reduction of the plasma density. This effect is called the

pump-out effect. While the mechanism of the pump-out effect is not fully understood yet, we

can show that in ASDEX Upgrade the MPs cause increased outward directed particle transport

due to turbulence.

During the suppression of ELMs with MPs, different density fluctuation patterns can be ob-

served in the edge transport barrier depending on the amplitude of the MP field. Below a critical

threshold, broadband density fluctuations with a toroidal asymmetry are present. The toroidal

asymmetry seems to be caused by a variation of the ExB shearing rate within the plasma surface

corrugation induced by the MP field. A comparison to measurements in the scrape-off layer and

on the divertor proof that these fluctuations are connected to radially outward directed particle

transport. Experimental footprints indicate that the underlying micro-instability responsible for

the density fluctuations could be kinetic ballooning modes or ion temperature gradient modes.

Above a critical threshold of the MP field amplitude, a quasi-coherent mode can be observed at

a certain toroidal angle in the edge transport barrier during ELM suppression. This mode is also

shown to cause radially outward directed particle transport enhancing the pump-out effect.
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