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Using the Doppler backscattering diagnostics [1], the first studies of the time dependences of the turbulence spectra during the transition to the improved confinement mode were carried out on the Globus-M2 spherical tokamak [2]. Two multi-frequency Doppler reflectometers were used for research: a four-frequency reflectometer with probing frequencies of 20, 29, 39 and 48 GHz and a six-frequency one with frequencies of 50, 55, 60, 65, 70, 75 GHz. The probe wave was directed into the plasma at an angle θ to the surface of an equal refractive index at the plasma boundary with polarization directed along the magnetic field (O-mode). The power of scattered radiation is proportional in the born approximation to the intensity of scattering density fluctuations, which makes it possible, in principle, to measure the amplitude of small-scale turbulent plasma fluctuations. Multi-frequency plasma probing allowed determining turbulence parameters for a wide range of radii and for significantly different plasma parameters.
The spectral characteristics of plasma turbulence during the transition to the improved confinement mode were studied on the new Globus-M2 tokamak. The magnetic configuration of the tokamak with a major radius R = 0.35 m, a minor radius a = 0.22 m, and an elongation k = 1.9 had a single X-point. The ion toroidal drift was directed towards the X-point. Additional heating was carried out by a beam of neutral deuterium into a deuterium plasma. The studies were performed in L-H transition modes with the following discharge parameters: toroidal magnetic field BT = 0.7 T, plasma current Ip = 270-290 kA, plasma density <ne> = (3-7)·1019 m-3. The beam power was 0.7-0.8 MW at an atomic energy of 28 keV. In discharges with similar parameters in the H-mode, the energy confinement time was increased by more than three times compared to the energy confinement time in the Globus-M tokamak at a magnetic field of 0.4 T with the same beam parameters with the same geometry of the vacuum chamber [3].
Suppression of small-scale plasma turbulence was registered and studied. Data on the evolution of turbulence spectra are obtained. It is important that these data obtained for various discharge regions indicate the peripheral location of turbulence suppression.
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