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Experiments in ECRH plasma in three stellarators have shown the occurrence of
steady-state low-frequency strong structural turbulence throughout the entire plasma column.
A key feature of strong structural turbulence is the presence of stochastic plasma structures
[1]. A new mathematical model is proposed for the probability distributions of the
characteristics of the processes observed in turbulent plasmas. The model is based on formal
theoretical considerations related to probabilistic limit theorems for a nonhomogeneous
random walk [2] and has the form of a finite mixture of Gaussian distributions [3].

The reliability of the model is confirmed by the results of a statistical analysis of the
experimental data on density and turbulent flux fluctuations in plasmas of the L-2M, LHD,
and TJ-II stellarators with the use of the estimation–maximization algorithm [4]. It is shown
that low-frequency structural turbulence in a magnetized plasma of all these stellarators is
related to non-Brownian transport, which is determined by the characteristic temporal and
spatial scales of the ensembles of stochastic plasma structures. A new physical concept of the
intermittence of plasma turbulent pulsations is developed on the basis of the statistical
separation of mixtures in terms of the model proposed. The intermittence of plasma pulsations
is shown to be associated with the generation of plasma structures (solitons and vortices) and
their nonlinear interaction, as well as with their damping and drift.
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