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2. Wave processes in layered nonlinear and active metamaterials, gyrotropic and plasma media

Pedepar:

1. Po3BHHYTI METOAM [J11 TEOPETUYHOIO LOCTIIPKEHHS XBUJIbOBUX ITPOLIECIB, 0 BiIOYBAIOTHCS B LIAPYBATHX
cepenoBuiax pizHoi Gi3NYHOI MPUPOAY, BKIIOYAIOYN MeTaMaTepiaiy, ripOTPOIHi Ta IJIa3MOBi CEpeIOBUIIA,
cucremy "nitocdepa-artmocdepa-ioHocdepa”. Ha ocHOBI po3pobeHNX METOIiB BUBHAUEHI XapaKTePUCTUKHU
XBUJIbOBUX IIPOLIECIB Y BUIIEO3HAUYEHUX CEPEOBUIAX 32 HASIBHOCTI 00'€MHMX Ta NOBEPXHEBUX HEJIIHIMHOCTEN Ta 3
ypaxyBaHHSM BUIIUX HeJliHiNHUX edekTiB (nucnepcii, audpakuii Ta BUMymeHOoro KoM6iHaLifHOr0 CaMOPO3CisSHHS).
Briepiue 3HalifieHi yMOBU IIPOCTOPOBOTO MifICUJIEHHS [IpY OJHOYACHI HeraTuBHiil (pa3oBill noBeAiHLi
€JIEKTPOMArHiTHUX XBUJIb B ME€TaMarepianax 3 akTMBHUMM METa4aCTMHKAaMU. 3HAWJIEHI Ta ITIOSICHEHH] HOBi XBUJIbOBI
edexTH. 3anponoHOBaHi C11I0CO6M KOHTPOJIIO /yIIPABJIiHHS XBUJIbOBUMMU IPOLIECAMU B IIAPYyBaTUX HEJIHIAHUX,

aKTMBHUX i FipOTPOIIHUX CEPENOBUILAX 32 PaXyHOK BUKOPUCTaHHS HEOQHOPINHMX Ta HECTAL[iOHAPHUX 30BHIIIHIX



10JIiB

2. The methods are developed for investigation of wave processes in layered media of different physical nature
with volume and surface nonlinearities, including metamaterials, gyrotropic and plasma media, the system
"lithosphere-atmosphere-ionosphere". Based on the developed methods, the characteristics of wave processes in
the media mentined above are investigated and modeled. Higher-order nonlinear effects (dispersion, diffraction,
and forced Raman self-scattering) are accounted for. The conditions of the spatial amplification of the
electromagnetic waves with the simultaneous "negative phase behaviour" in the linear metamaterials with active
metaparicles are found, first. The new wave effects are found and explained. The ways of the control /management
of the wave processes in layered nonlinear, active, gyrotropic media are proposed. Such a control is based on the
application of non-stationary and inhomogeneous external fields
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