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investigation of plasma electric potential oscillations by HIBP in THE T-10 tokamak
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Oscillating shear flows such as zonal flows and its HF branch, Geodesic Acoustic Modes (GAM), are widely considered as mechanisms of the turbulence suppression [1]. Direct study of the electric plasma potential characteristics can explain the GAM-turbulence interaction. In the T-10 tokamak, in regimes with ohmic and ECR heating, the heavy ion beam probing (HIBP) measures the potential and density oscillations in the plasma core, at r>2/3 a, while the Langmuir probe (LP) measures them at the plasma edge. We search the long-distance correlations between HIBP and LP signals in the frequency range f < 50 kHz. It was shown that the power spectra of potential oscillations contain typical quasi-coherent modes, which correspond to MHD mode (m =3) with frequency ~7 kHz, and to GAM with frequency ~20 kHz. Both MHD mode and GAM are hardly seen in the spectrum of density oscillations. GAMs have intermittent character, they present the stochastic set of wave envelopes with typical “lifetime” 0.5 -2 ms, and GAMs are more pronounced during ECRH. Sawtooth oscillations modulate the potential oscillations both at GAM and MHD mode frequencies. The radial correlation length for GAM is about some centimeters. 

Figure 1 presents an example of correlation between potential oscillations measured by HIBP and LP. The high coherency at the MHD mode frequency means that the mode develops in the wide part of plasma cross section and it has a global character. The phase shift between HIBP and LP signals at 7 kHz is near i.e. they oscillate in antiphase.

The work supported by RFBR Grants 07-02-01001, 08-02-01326 and 08-02-90468-Ukr. 

Fig. 1. Coherency of potential oscillations, measured by heavy ion beam and Langmuir probe.
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