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One of the most important properties of stochastic nonlinear processes, including the turbulence of the hydrodynamic motion of continuous media, is distant spatial correlations. To describe them, an approach [1] was proposed, based on a linear integro-differential equation with a slowly decaying kernel, which corresponds to superdiffusion (nonlocal) transfer in the regime of Lévy walks (i.e. Lévy flights when the finite velocity of the carriers is taken into account). The obtained scaling laws made it possible to establish qualitatively the connection with the Richardson scaling law r ~ t3/2 for hydrodynamic turbulence space-time correlation function and the Kolmogorov scaling laws for an isotropic homogeneous turbulence. 
Here, we formulate a similar approach based on the application of the Lévy walks concept to the description of the nonlocal properties of density fluctuations in a turbulent medium. This approach makes it possible to formulate the problem of determining these properties from the scattering spectra of electromagnetic (EM) waves and the cross-correlation reflectometry. A system of equations for density fluctuations is proposed, which is reduced in particular cases to an integral equation for the pair correlation function of plasma density fluctuations. This equation is expressed in terms of the Holstein functional, which is characteristic of a wide range of nonlocal transfer processes, including the transfer of resonance radiation in plasmas and gases in the Biberman-Holstein model (see, e.g. [2,3]). A universal description of the relationship between the observed quasi-coherent component in the spectrum of scattered EM waves in plasmas and a process of the Mandelstam-Brillouin scattering type is obtained. It is shown that the nonlocality of spatial correlations in a turbulent medium, which corresponds to the deviation of the pair correlation function of plasma density fluctuations from the Gaussian one, is due to long-free-path carriers of medium’s density fluctuations, for which the free path distribution function is described by the Lévy distribution. 
The effectiveness of the proposed method and the obtained scaling laws is shown by the example of the interpretation of the data of cross-correlation reflectometry of EM waves in the radio-frequency range for the diagnosis of turbulent plasma in magnetic confinement devices for axisymmetric toroidal thermonuclear plasma, including the experimental data from T-10 tokamak [4,5]. The power-law model of the Holstein function and the respective solutions of the transport of the Lévy-walks type [6-8] are used. 
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