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SMALL-SCALE MICRO TURBULENCE AND ANOMALOUS ELECTRON TRANSPORT IN TOKAMAK
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Electrostatic fine scale electron temperature gradient (ETG) mode turbulence is discussed nowadays as a possible candidate for explanation of the anomalous electron energy transport in tokamak plasmas. In spite of the fact the predictions of different theoretical models do not coincide and have not been checked yet experimentally, ETG mode turbulence is often used for description of anomalous electron transport and interpretation of experimental data. The lack of experimental data on the ETG turbulence is caused by its extremely small scale, complicating investigation with diagnostic tools (microwave reflectometry) currently used in tokamaks.

At present new experimental techniques based on the microwave backscattering effect are being developed to fill in the gap at DIII-D, NSTX, Tore Supra and FT-2 tokamaks [1-7]. The details of the experimental schemes under development will be given in the talk. It will be shown that the correlative upper hybrid resonance backscattering (UHR BS) technique under development in Ioffe Institute [7], compared to diagnostics in preparation at DIII-D and NSTX, possesses a benefit of better locality and sensitivity in substantially broader scale range between ion and electron Larmor radii, where the excitation of the TEM and ETG mode is expected. The first observations of the ETG mode scale turbulent fluctuations performed at DIII-D [8], NSTX [9] and FT-2 [10-11] tokamaks will be presented. The measured turbulence wave number spectra will be presented and dependence of the turbulence level on the excess of the ETG instability threshold will be demonstrated. The correlation of different components of the observed small-scale ETG and TEM mode turbulence behavior with that of an anomalous electron transport in current ramp up and RF heating experiments will be discussed.
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