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Abstract

The stability of the multidimensional nonlinear waves and
solitons forming on the low-frequency branch of oscillations in
space plasma is studied analytically on the basis of the
Belashov-Karpman (BK) system which includes the
Kadomtsev—Petviashvili and derivative nonlinear Schrodinger
classes of equations and takes into account the generalizations
relevant to various complex physical media including space
plasma, associated with the effects of high-order dispersion
corrections, influence of dissipation and instabilities. This is
consistent representation of the both early known and new
original results obtained by author and also some
generalizations in theory of the nonlinear waves and solitons in
complex dispersive media. The analysis of stability of solutions
is based on study of transformational properties of the
Hamiltonian of the system. The structure of possible
multidimensional solutions is investigated using the methods of
qualitative analysis of proper dynamical systems and analysis
of the solutions’ asymptotics. As a result, we have constructed
a classification of possible solutions for the BK system and
have obtained the conditions of existence of the 2D and 3D
soliton solutions in this system. Some applications of obtained
results in plasmas (for the FMS and Alfvén waves, and for the
internal gravity waves at heights of the F-layer of the
ionosphere) are considered.

Recent Publications

1.

Problem of stability of multidimensional solutions of
the BK class equations in space plasma"

Vasily Yu. Belashov, Elena S. Belashova, and Oleg A.
Kharshiladze

Belashov, V.Yu., Vladimirov, S.V., 2005. Solitary
Waves in Dispersive Complex Media. Theory,
Simulation, Applications"

Vasily Yu. Belashov, and Sergey V. Vladimirov

Stability of two- and three-dimensional solitons in
weakly dispersive media”
Vasily Yu. Belashov

Nonlinear dynamics of the 3D Alfven waves in plasma
of ionosphere and magnetosphere”
Vasily Yu. Belashov, and Elena S. Belashova

Dynamics of IGW and traveling ionospheric
disturbances in regions with sharp gradients of the
ionospheric parameters"

Vasily Yu. Belashov, and Elena S. Belashova

Biography

Prof. Vasily Yu. Belashov, PhD_d(Radiophysics), DSci (Physics _and Mathematics). Main _fields: theor

simulation of the dynamics of multi

and numerical

] imensiorial nonlinear waves, solitons and vortex stfuctures in plasmas and other dispersive
media. Presently, he is Chief Scientist and Professor at the Kazan Federal University. He was

oordinator of studies on the

International Program “Solar Terminator” (1987-1992), and took part in the International Programs WITS/WAGS and STEP.

He is author of 320 publications including monograg
Simulation, Aggllca ions. Springer-Verldg GmbH,; 2
University, 2016.

hs. Main books: Solitary Waves in Dispersive Complex Media. Theory
05; Solitons: Theory,

imulation, Applications. Kazan, Kazan Federal

Email: vybelashov@yahoo.com

Biography

Dr. Elena S. Belashova, P_rD (Physics 01: Atn{?_osphe_re and Ir-1|ydr

nnnlinear wawveq an anlitnne i comnley IRNArQIv/A MmeNia

ospher
Prasen

i,

Main fields: numerical simulation of the dynamire nf

she is Associate Professor at the Kazan National

Research Technical University named after A. N. TuB_oIev — KA. Sheis author of 50 publications including 2 monographs.

Main books: Solitons as Mathématical and Physical O
Kazan, Kazan Federal University, 2016.

jects. Kazan, KSPEU, 2006; Solitons: Theory, Simulation, Applications.

Email: bel lena@mail.ru



mailto:vybelashov@yahoo.com
mailto:bel_lena@mail.ru

Notes/Comments:

Presenting author details

Full name: Vasily Yu. Belashov

University/Industry/Organization name: Kazan Federal University

Designation (Director/Prof/Assistant or Associate prof/Researcher/Student): Prof

Country: Russia

Telephone: +7(927)2457939

Email: vybelashov@yahoo.com

Track name: Astrophysics and Space Science, and Plasma Physics

Category (Oral presentation/ Poster presentation/Young researcher forum/E-poster): Keynote Speech

Research interest: theory and numerical simulation of the dynamics of multidimensional nonlinear waves, solitons and vortex
structures in plasmas and other dispersive media



