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One of the problems of plasma turbulence is the complexity of experimental investigations of fluctuations in the central region of the plasma column. The development of diagnostics that make it possible to directly measure fluctuations of plasma parameters in the plasma core is of great importance. A description of such diagnostics is given in this report, along with results from the first measurements of the characteristics of fluctuations in high-temperature plasmas in three essentially different stellarators: L-2М (GPI, Moscow), LHD (NIFS, Toki), TJ-II (CIEMAT, Madrid).

The method of microwave scattering at the fundamental and second harmonics of the gyrotron radiation (ECRH)  was used at the same time to measure plasma density fluctuations in the center of  the plasma column in the L-2M. Broadband frequency spectra and the correlation functions of the measured signals with slowly decreasing tails were observed. The observations revealed a high level of the coherence between turbulent fluctuations in the central region and the edge of the plasma column, where plasma density fluctuations are measured by probes. 

The plasma density fluctuations in the LHD stellarator was also measured by the method of scattering of the heating gyrotron radiation. For this purpose, one of the quasi-optical transmission lines in situ was used for receiving the scattered signals. The microwave heating beam (84-GHz) launched into the same port was used as a probing beam. The spectra, correlation functions, and probability density distributions for turbulent density fluctuation were determined. These experiments were performed in the framework of the LIME program (the cooperation of the GPI and the NIFS). 

In the TJ-II, unlike in the two devices mentioned above, the microwave  beam was produced by an independent 2-mm generator. The scattering region was located at a half-radius of the plasma. This diagnostic measured the   scattered signals for two wavenumbers: 3cm-1 and 6 cm-1. The obtained information on plasma density fluctuations played an important role in the analysis of MHD activity and the nitrogen cold pulse propagation. 

