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Research Interests Development of stability analysis methods of multidimensional
dissipative structures modeled by a system of reaction-diffusion type equations.
Contribution to Nonlinear Sciences

In early works, the three-wave and four-wave interaction of electromagnetic waves on
the surface of a semi- bounded plasma was studied in the hydrodynamic approximation
and within the kinetic theory. The generation of quasi-stationary magnetic fields as a result
of three-wave interaction is analyzed and a series of surface waves at the plasma boundary,
accompanied by plasma stratification, is predicted. The decay of a bulk wave into two
surface waves was studied and it was shown that this process can compete with the
modulation instability.

In the last two decades, scientific activity has been devoted to the self-organization of
electromagnetic localized structures in nonlinear optics. Within the framework of a
conservative model, mathematically described by the nonlinear Schrédinger equation
(NLSE), the stability conditions of a new type of non-localized vortices in optical media
with saturation nonlinearity and their coexistence with localized vortex solutions were
studied. In a model with non-local nonlinearity using the calculus of variations, the




difference between the widely used accessible soliton approximation and the self-
organized structure in the form of soliton is analytically demonstrated and confirmed by
numerical simulations. In addition, it has been shown that, in many works numerically
studied, breathing solitons in media with nonlocal nonlinearity are in fact a consequence
of the inconsistent solution of the NLSE and the equation describing the nonlocal
nonlinearity.

As a special case of self-organization, the dynamics of the generation of solitons,
breathers and rogue waves as a consequence of modulation instability, was studied in the
model of generalized one-dimensional NLSE up to the fifth order of dispersion.

Non-conservative (dissipative) model of self-organization was studied on the
mathematical model of the complex Ginzburg Landau equation, which is used in many
scientific fields areas and in nonlinear optics describes the resonant interaction of
electromagnetic radiation with a nonlinear dispersive medium. Starting in 2006, highly
effective analytical methods and numerical algorithms for stability analysis of
multidimensional dissipative fundamental and vortex dissipative structures were
systematically developed. One of the significant results of this methodology is the
prediction of areas, in the parameter space, in which stable dissipative fundamental or
vortex structures of arbitrarily high helicity exist.

The results of scientific activity are presented in more than 90 publications, including
more than 60 in leading international journals, as well as several book chapters and
monographs.
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