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Modern fusion experiments are characterized by sizeable populations of fast ions arising from 

the nuclear reactions occurring in the plasma, and also from external sources such as Ion 

Cyclotron Resonance Frequency (ICRF) heating and NBI (Neutral Beam Injection). Since 

plasma turbulence has been identified as having a major influence on the energy confinement 

time, in-depth investigation of the potential interactions between turbulence and these 

energetic particles (EPs) is essential towards reliable predictions of plasma performance in 

next-step fusion devices. The effect of EPs on turbulence represents the aim of the present 

study. This analysis is done via the excitation by EPs of geodesic acoustic modes (GAMs). 

The role of GAMs in the suppression of edge turbulence has been experimentally 

demonstrated during the L-H transition in the ASDEX Upgrade tokamak. However, in the 

context of core-turbulence suppression, the role of GAMs is less evident, as they are Landau 

damped in the core plasma. Also, since they are nonlinearly generated by the turbulence itself, 

their control by external means may be difficult to achieve. In this respect, the possibility of 

exciting EP-driven GAMs, called EGAMs, by tuning the fast particle sources constitutes an 

appealing prospect. The impact of EGAMs on turbulent transport has been numerically 

analyzed using the global flux-driven gyrokinetic GYSELA code. For this purpose, a heating 

source has been implemented in the code, and shown to efficiently excite EGAMs. The 

interaction of these modes with Ion Temperature Gradient (ITG) driven turbulence has been 

studied. Firstly, the turbulent effective diffusivity is found to be modulated at the EGAM 

frequency. Secondly, the EGAM-driven static oscillations of the temperature gradient in the 

outer radial domain can couple to ITG-driven avalanches initially restricted to the inner radial 

region. This coupling enables turbulence to spread further out in the radial direction, resulting 

in an increase of the avalanche-dominated turbulent heat flux in the outer region. Therefore, 

although these simulations do not clearly show a quenching of the turbulent transport by 

EGAMs, they feature complex and promising interactions. The essential role of mesoscale 

phenomena and profile dynamics also points out the necessity of treating the equilibrium and 

fluctuations on an equal footing. 
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