Observation of the Geodesic Acoustic Modes (GAM) density fluctuations in H-mode on EAST
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A geodesic acoustic mode (GAM) is observed in H-mode plasma on EAST tokamak. With the POlarimetry-INTerferometry (POINT) system on EAST, the density fluctuation arising from the GAM is obtained. Electron density fluctuation is measured to have an m=1 structure where m is poloidal number. Density fluctuation amplitude in the edge measurement chords is higher than central chords as expected from GAM.  The mode frequency increases from 15kHz in L-mode plasma to 25kHz in H-mode. Turbulence fluctuations decrease in H-mode but GAM is still sustainable during entire H-mode discharge phase. For the first time on EAST, the GAM density fluctuation both in L and H-mode plasma with POINT measurement is reported in this paper. GAM fluctuation frequency increases from 15kHz to 25kHz in L-mode and keeps at around 25kHz in H-mode till the end of discharge. The poloidal number m is obtained from the correlation between  and  , it is supposed to be 1 as their phase difference is p , and it keeps m=1 both in L and H-mode plasmas, it is further confirmed by the correlation between magnetic signal and POINT 11 chords. The GAM density fluctuation of 11 measurement chords are also demonstrated. Amplitude of edge chords are high while the chords in middle are low, which is consistent with the theory expectation. The fluctuation amplitude decreases significantly after the L-H transition, which is because the confinement suppresses the turbulence. However, the understanding of GAM in H-mode is still not fully clear, which needs more study in the future. The driving force of GAM in H-mode is under experimental investigation.
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