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Externally applied MPs are commonly used in tokamaks to control ELM instabilities [1].

However, the associated symmetry breaking of the magnetic fields can degrade the fast-ion

confinement, thus possibly endangering the integrity of future devices.

Experiments in ASDEX Upgrade (AUG) have shown that the amplitude and velocity-space

distribution of the measured beam-ion losses depend on the MP spectrum and the magnetic

background helicity (q95). For a given beam particle, MP fields will induce a variation in the

particle toroidal canonical momentum (δPφ ). This change is associated with a radial transport

of the particle. The transport mechanism responsible for the fast-ion losses was characterized

by means of full-orbit simulations in vacuum approach using the ASCOT code and applying the

framework of linear and nonlinear resonances [2]. The q95 analysis indicates that a lower q95

leads to a larger δPφ , which is in agreement with the experimental data. This result is explained

due to the resonant interaction between the fast-ions and the MP fields. The amplitude and radial

location of these resonances can be modified by the field q95, affecting the fast-ion losses.

The same method was applied to study the effects of the MP spectra. In particular, an MP

configuration with a mixed toroidal spectrum was analyzed to evaluate the impact that the com-

bination of two toroidal modes has on the resonant transport structures in the particle velocity-

space. This showed that the resonances associated to each toroidal mode number are present in

the combined case, leading to a resonance overlap that can either enhance or reduce the particle

transport depending on the relative phase between the two toroidal modes. The understanding

of the MP-induced transport can be applied to improve our capability to exploit the MP spec-

tra and the plasma parameters to control the fast-ion distributions by modifying the resonant

interactions responsible for the fast-ion transport.
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