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In next generation fusion relevant machines the physics related to the presence of energetic

particles (EPs) will represent a topic of primary interest in order to achieve self heating plasma.

EPs are expected to drive unstable meso-scale zonal structures (ZS, like EP-driven geodesic

acoustic modes) and macroscopic MHD instabilities like Alfvénic modes (AM). AMs can re-

distribute the EPs population, expelling them before they can thermalize. To understand the

interaction and propagation of these driven modes is of primary interest to avoid loss of mate-

rial and possible damage of the confining machines.

In ASDEX Upgrade a plasma scenario [1] has been developed to minimise the damping by

the background species, in order to strongly destabilise various EP-driven instabilities (AM,

EGAM). Studies on the dynamics of single modes (AM [2] and EGAMs [3]) have been pre-

sented in dedicated papers, using global, gyrokinetic simulations with the code ORB5 [4]. In

the present work, results of numerical simulations are discussed where both the AM and the

ZS are present. Two regimes have been observed: at low energetic particles concentration, the

AM saturates at much higher level in presence of ZS; on the other hand at high energetic parti-

cles concentration the difference is less pronounced. The former regime is characterized by the

ZS (identified as an EGAM), being more unstable than the AM. In the latter regime the AM is

more unstable than the zonal structure. The theoretical explanation is given in terms of a 3-wave

coupling process.
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