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The reduction of transient heat loads induced by edge localised modes (ELM) in H-Mode is

fundamental to the success of ITER/DEMO. The application of 3D magnetic perturbation (MP)

fields is studied as a method for ELM control and full ELM suppression has recently been es-

tablished on ASDEX Upgrade. However, these 3D fields lead to toroidal asymmetries of the

heat load pattern in the divertor that may be problematic for future devices. ASDEX Upgrade

is equipped with a versatile set of magnetic perturbation coils and a high resolution infrared

camera system to characterise the impact of MPs on divertor heat loads to the highest accuracy.

The 2D heat flux with constant divertor conditions in L- and H-Mode is studied in ASDEX

Upgrade with slow rotating (1 Hz) MP fields with toroidal mode number n = 1, 2, 3. In H-Mode

both ELM and inter-ELM data are obtained.

The resulting 2D heat flux pattern depends on the poloidal spectrum of the magnetic pertur-

bation and is in line with vacuum field calculations for L-Mode. The toroidally averaged heat

flux profile for all applied poloidal MP spectra is described by the 1D diffusive model com-

monly used for the unperturbed case. In L-Mode the transport qualifiers obtained from this

model, namely power fall off length λq and divertor power spreading S, do not change within

the measurement uncertainty compared to the axisymmetric reference. This suggests that en-

hanced cross-field transport due to the stochastic field is negligible in the scenario used for the

study.

With increasing density the characteristic of the 2D heat flux structure is reduced. This is most

likely accredited to the increase of the divertor power spreading S. The toroidal peaking, the

toroidal maximum divided by the mean value, decreases from 1.9 to 1.2 when increasing the

line averaged edge density from 0.8 to 1.8 ·1019 m−3 in the L-Mode study. With this increase

of the edge density the power spreading S increased from 0.3 to 1.2 mm deduced from the

toroidally averaged profiles. Hence, for ITER and DEMO the problematic toroidal localisa-

tion may be alleviated already by operating with a high scrape-off layer and/or divertor density

and thereby a cold divertor. However, ELM filaments lock to the perturbation and may lead to

enhanced sputtering at distinct toroidal locations if no variation of the perturbation is applied.
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