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Drift waves (DWs) are considered as candidate for causing anomalous transport in 

magnetic-confined fusion plasma and degradation of confinement. Ion-temperature gradient 

driven mode (ITG) is one of the DWs and may cause anomalous ion thermal transport. 

Geodesic acoustic mode (GAM) is the perturbed radial electric field with toroidally 

symmetric and poloidally near symmetric electrostatic potential. It is shown that GAM can be 

excited by DWs 1. In turn, GAM can stabilize ITG turbulence and thus suppress the 

associated anomalous ion thermal transport via nonlinear spontaneous excitation of GAM by 

ITG. Thus, understanding the interactions between DWs and GAM is important for 

quantitatively understanding DW dynamics and anomalous transport. 

A recent simulation 2 shows that in the presence of the energetic-particle induced GAM 

(EGAM), the marginally stable ITG turbulence can be driven unstable, which conflicts with 

the common speculation. We suggest that the presence of the radial electric field 3, e.g., 

GAM, may affect the linear stability of ITG turbulence. We investigate this issue both 

numerically and analytically in the nonlinear gyrokinetic framework 4 and ballooning mode 

representation 5. We found that the presence of GAM in the equilibrium can significantly 

reduce the growth rate of ITG turbulence and results in the mode structure shift. The main 

reason for the stabilization of ITG turbulence is the modification of the propagator, and the 

mode structure shifts is the result of the GAM up-down anti-symmetric density perturbation. 
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