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It has long been recognized that Alfvén eigenmodes (AEs) driven unstable by fusion-born 

alpha-particles may play a role in the redistribution and loss of these particles. AEs could also 

provide information about the plasma equilibrium and the alpha-particle population itself. 

The possibility of controlling AEs using tools other than energetic ions is one of the most 

interesting and potentially important problems in the physics of burning plasmas. It has been 

found on DIII-D and confirmed on the ASDEX-Upgrade (AUG) that electron cyclotron 

heating (ECRH) has a profound effect on Alfvén cascades, suppressing these modes in 

reversed-shear plasmas. Similar studies performed for Toroidal AEs (TAEs) in AUG 

discharges with monotonic q-profiles have shown that ECRH/ECCD can make TAEs more 

unstable. In these AUG discharges, energetic ions driving TAEs were obtained by ion 

cyclotron resonance heating. It was found that off-axis ECRH facilitated TAE instability, 

with TAEs appearing and disappearing on timescales of a few milliseconds when the ECRH 

power was switched on and off. On-axis ECRH had a much weaker effect on TAEs, and the 

effects of ECCD were found to be similar to those of ECRH. Detailed TAE stability 

calculations have been carried out with the CASTOR-K, HAGIS, and LIGKA codes using 

fast ion distributions computed with the PION and SELFO codes. A significant peaking in Te 

profile caused by ECRH is found to increase the fast ion slowing down time and fast ion 

pressure, while increase in the density caused a sweeping of the TAE frequency, thereby 

affecting the resonance condition. Possible implications of ECRH effects on TAE stability in 

ITER are discussed, taking into account strong competing electron heating effects from 

alpha-particles and NBI-produced deuterium ions in the MeV energy range.  
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