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The report presents an analysis of dynamic and diffusive components in turbulent fluxes measured in the edge plasma of the L-2M stellarator, FT-2 tokamak and TAU-1 linear devise. Previously, it was shown [1] that strong structural low-frequency turbulence in magnetoactive plasma is frequently observed in the course of investigations of low-frequency (LF) fluctuations in magnetized plasma. Characteristic of strong structural low-frequency turbulence is the presence of ensembles of stochastic plasma structures, probability density functions for all plasma variables differ from the normal distributions. In particular, turbulent particle fluxes measured in this turbulence are characterized by leptokurtic and heavy-tailed distributions. Such turbulence can be described adequately within the framework of non-inhomogeneous continuous-time random walks. Compound doubly stochastic Poisson processes (compound Cox processes) are considered as best mathematical models for describing particle transport in turbulent particle fluxes.

The approach based on inhomogeneous random walks allows the PDF of increments of amplitudes of turbulent particle fluxes to be represented in the form of shift-scale mixtures of normal distributions, which make it possible to analyze the time behavior of dynamic (convective) and diffusive components in turbulent particle fluxes. It is shown in the report that a shift-scale mixture of several (three-four processes, depending on macroscopic characteristics of the plasma) normal processes describes fairly the measured particle fluxes in the edge plasma in L-2M, FT-2 and TAU-1. The number of mixture components is estimated following the Estimation Maximization algorithm for the probability density of the increments of the flux [2], which allows us to determine the weight of each component of the flux. The so-called sliding separation of mixtures [3] was used to trace the temporal evolution of the dynamic and diffusive components and, consequently, total turbulent transport at the plasma edge.  The turbulent particle flux in the edge plasma of the FT-2 tokamak was investigated in discharges in which L–H transitions occurred. The measurements were performed only in steady-state phases of the discharge. Transient processes will not be discussed here. The intensity of diffusive components after the transition to the H-mode is reduced, and the scatter of values of these components is also reduced.  It is shown that the intensity of the diffusive and dynamic components in turbulent flux varies gradually in time during the discharge, whereas the number of mixture components remains the same in stellarator L-2M. Turbulent particle transport in L-2M occurs by both the ballistic and diffusive mechanisms, and their contributions are of the same order of magnitude. 
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