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2. Nonlinear coherent effects caused by intense electromagnetic waves in magnetized plasmas

Pedepar:

1. Incepraliiio NpUCBSYEHO TEOPETUIHOMY JIOCTIIKEHHIO [TPOLIECIB, NTOB'SI3aHMX 3 TIOMMPEHHIM iHTEHCUBHUX XBUJIb
B MarHiTOAKTUBHIl IJ1a3Mi. JJOCIIiIPKEHI OCHOBHI PO3M1aJjHi HECTIMKOCTI BiCTJIEPOBUX XBUJIb B KOCMIYHIN Ta
J1260PATOPHIii I1a3Mi B 3arajibHOMY BUMAZKY, KOJIM XBUJISI HAKAQUKHY TOMIMPIOETHCS Mif} KyTOM [I0 30BHIIIHBOTO
MarHitHoro noJis. BuueHi ymoBu popMyBaHHS Ta €BOJIOLLiSI IBOBUMIPHUX JIOKAJIi30BaHUX COJIITOHIB Ta BUXOPIB
00BiHOI Y HEPIBHOBa)KHUX I1J1a3MOBUX CUCTEMAaX B paMKax MOJieJli y3arajlbHEHOTO HeJliHiIMHOTO PiBHSIHHS
Ipsoginrepa (YHPII). AHamiTUYHO OOCTiIKEHO YMOBY (POPMYBAHHS Ta 3arajbHi BIaCTUBOCTI ABOBUMIPHUX
COJITOHIB Ta BUXOPIB i3 ypaxyBaHHSM [IUCIIEPCii 4eTBEPTOro MOPsAKY, HETiHINHOCTE! HeJIOKaJIbHOTO TUILY 260
KOHKYPYIOUHUX ajirebpaiyHyx HeJliHifHOCTEe! TPeThOTo i II'SITOro NOPSAKiB. 3a OIIOMOTOI0 YMCIOBOTO MOJEJIIOBAHHS
I BOBMMIPHUX CTalliOHAPHUX Ta BUXOPOBUX Po3B’s13KiB YHPIII, 064KCI0BaIbHUX €KCIIEPUMEHTIB 110 €BOJIIOLL
30ypeHUX CTallioHapHUX PO3B’A3KiB Ha 0cHOBi YHPIII noBeieHO MOXKJIMBICTb iCHYBaHHS CTiMKUX IBOBUMiIpPHUX

COJIITOHIB i BUXOPiB B MAarHiTOAKTUBHIN I1a3mi. OTpuMaHi B gucepTallii TEOPETUYHI pe3yJIbTaTH SIKiCHO



CHiBNAJAIOTh 3 €KCIIEPUMEHTAIbBHUMU JAHUMU IO CIIOCTEPESKEHHIO BiCTJIEPOBUX CTPYKTYP B MarHiTOAKTUBHIM
J1abopaTopHil Ta ioHOCepHil nasmi.

2. Thesis is devoted to the investigation of the processes connected with propagation of the intense waves in
magnetized plasmas. The most important parametric decay instabilities of the whistler wave in space and
ionosphere plasmas have been explored, when obliquely propagating pump whistler wave decays into whistler and
ion-sound wave or into whistler and alfven wave. The possibility of the formation and evolution of the two-
dimensional envelope solitons and vortex solitons in non-equilibrium plasmas in the framework of the model,
based on the generalized nonlinear Schrodinger equation, have been investigated. The general properties of the
two-dimensional self-induced waveguides of the soliton and vortex type are considered taking into account the
fourth-order dispersive effects as well as competing local and nonlocal nonlinearities. Soliton and vortex stability
is investigated by linear stability analysis and by direct numerical simulations. The existence of stable two-
dimensional solitons and vorticesin the magnetized plasmas is predicted. The obtained in the thesis theoretical
results are found to be in qualitative agreement with the experimenal data for the whistler structures in the
laboratory plasmas and in the ionosphere.
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