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e State-of-the-art global GENE simulations reveal that the F-ATB is characterized by a

full suppression of the turbulent transport - caused by strongly sheared,

axisymmetric E X B flows - and an increase of the neoclassical counterpart. 5 6
e The trigger mechanism is a mainly electrostatic resonant interaction between

supra-thermal particles, generated via ion-cyclotron-resonance heating, and

plasma micro-turbulence.
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confinement produced by energetic particles. 107
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Turbulence suppression by fast ions: wave-particle resonance

 Energetic particles can resonate with the background instabilities when lon-scale * |Internal “anomalous” transport barrier observed in radially global
frequency matches fast ions drift frequency. electromagnetic GENE simulations.

» Significant energy exchanged if |R/Ly s| > |R/Ly ¢|- » Localised E x B shearing layers in the vg,z observed at the radial boundaries of

* Depending on the phase—space localization of the resonance, wave-particle the transport barrier.
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resonance can lead to stabilization or destabilization of ITGs.
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e Existence of the F-ATB demonstrated via global gyrokinetic simulations with

realistic ion-to-electron mass ratio, collisions, and fast ions modelled with realistic

Experimental results at AUG for optimized discharge background distributions.
eTrigger mechanism: electrostatic resonant interaction between supra-thermal

The ASDEX Upgrade H-mode discharge #36637 was the result of a careful
optimization procedure based on theoretical predictions.
* A deuterium plasma is heated with 2.5MW of NBI, 2.5MW of ECRH.
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particles and plasma micro-turbulence.

e Experimental evidence at ASDEX Upgrade on a properly designed scenario.
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