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Figure 1:Global electric field evolution of

GAM in an equilibrium with a temperature

gradientκT 6= 0.

The interaction between turbulence and highly

organized structures such as zonal flows is a criti-

cal issue for magnetic fusion research. In this con-

text Geodesic acoustic modes (GAMs) play a fun-

damental role and are considered to be potential key

players in the dynamics of the transition from low

confinement (L-mode) to I- and to H-modes. They

are reported to be regularly observed in the L-mode,

and are also observed in I-mode, whereas they are

not observed in H-mode. The global dynamics of

GAMs is studied analytically and by means of gy-

rokinetic simulations performed with the PIC code ORB5 [1] (see Fig. 1). Their linear frequency

and damping rate vary radially, being a function of the localparameters, like temperature and

safety factor. The present numerical global gyrokinetic analysis reveals a fundamental effect

which has been neglected so far, namely the fact that the different GAM oscillation at different

radial positions leads through phase mixing [2] to the generation of higher and higher radial

spectral components, which are damped more effectively. Asa consequence, neglecting this

effect leads to damping rates and radial propagation speedsthat are largely underestimated. An-

alytic calculations support the numerical findings [3, 4, 5]. A comparison of drive and damping

rates leads to a possible explanation for the disappearanceof GAMs in H-mode. The propa-

gation direction as a function of temperature gradient and electron-to-ion temperature ratio is

discussed [5].
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