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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.35.01

Tema gucepranii:

1. PeryzsipHa Ta XaOTUYHA JMHAMIiKa eJIeKTPOMAarHiTHUX XBUJIb i 3apsIPKeHUX YACTUHOK Y [1JIa3MOBOMY Ta
TBEPIOTIJIBHOMY CEPELOBULIAX

2. Regular and stochastic dynamic of electromagnetic waves and charged particles inside the plasma and solid-
state media

Pedepar:

1. O6'eKT BOCIIIPKEHHS: BIUIUB HEONHOPiZHOCTEN Ta (JIyKTyallill Ha AMHAMIKy B3a€MOZii €JIEKTPOMarHiTHAX XBUJIb
Ta 3apSAIPKEHUX YaCTUHOK Y Pi3HUX cepefoBUINax. MeTa TOCaiIKeHHS: 3'1CyBaHHS (Pi3UYHUX 3aKOHOMIPHOCTEN
BILJIMBY HEOJHOPiTHOCTE Ta (JIYKTyalliil Ha AUHAMIKy B3a€MO/Iii €JIeKTPOMarHiTHUX XBUJIb Ta 3apsIpKeHUX
YaCTHMHOK Y Pi3HUX CEpPENOBUILAX. MeTOOYM AOCIiIPKEHHS: TEOPETUYHI PE3yJIbTaTh OTPUMAaHi Ha OCHOBI
BMKOPHMCTaHHS METO/IiB HeJIiHiIHOI pagiodisnku. TeopeTnyHi i IpakTU4Hi pe3ybTaTH, HOBU3HA: [TokasaHa
MOXKJIMBICTb POKYCYBaHHS €JIEKTPOMAarHiTHUX XBUJIb Y HEOLHOPITHIN 11a3mi, aHaJIOTMYHOTro aBTO(da3yBaHHIO
Bekcnepa-Mak-Minana. OTprMaHi MakCUMaJibHi BifICTaHb Ta 4ac, 3a sKi PyKTyalii He BCTUraloTh 3pyiHYyBaTU
PEryJsipHUI CUTHAJI ITPY IJIa3MOBO-TIYYKOBIil HECTiMKOCTI. [Ioka3aHo, 1o ¢iyKTyauii IpUBOISTb 4O PO3BUTKY
rapameTpUYHOI HECTIMKOCTI BJIACHUX XBUJIb Y TIPOTPOITHOMY CEPENOBHULILI Ta POCTY iX eHeprii 3a eKCIIOHEHLINHUM

3aKOHOM. [TokaszaHo, 110 B yMOBax LMKJIOTPOHHOI'O aBTOPE30HAHCY BIIUB (PJIYKTyalill Ha IUHAMIKY 3apsIyKeHNX



YaCTUHOK aHOMAaJIbHO BEJIMKUU. Pe3ysbTat po60TH MOXKYTb OYTH BUKOPUCTAaHI TpU (pa3oBOMy (POKYCyBaHHi
€JIEKTPOMArHITHUX XBUJIb, IPU PO3POOIIi reHePaTOPiB €7IeKTPOMAaTrHiTHUX XBUJIb Ta ITPUCKOPIOBAYIB 3aPSIPKEHUX

yacTUHOK. O6J1aCTh 3aCTOCYBAHHS: TEXHiIKa CAHTUMETPOBOTO i MiJiMETPOBOTO Jlialla30HIB JOBKVH XBUJIb

2. Object of research: influence of inhomogeneities and fluctuations on interaction dynamics of electromagnetic
waves and charged particles inside various madia. The purpose of research: the revealing of physical regularities of
influence of inhomogeneities and fluctuations on interaction dynamics of electromagnetic waves and charged
particles inside various madia. Methods of research: the theoretical results were obtained using methods of
nonlinear radiophisics. Theoretical and practical new results: It is shown the possibility of electromagnetic waves
phase focusing in inhomogeneous plasma which is similarly Veksler-McMillan autophasing. The maximum critical
length and time when the regular signal is not yet destroyed by fluctuations under plasma-beam instability are
obtained. It is shown that fluctuations result in parametric instability evolution of gyrotropic medium eigen waves.
The waves energy is grown exponentially. It is shown that the influence of fluctuations on the dynamics of charged
particles is anomalously large under cyclotron autoresonance conditions. The results of the work can be used for
electromagnetic waves phase focusing, development of electromagnetic waves generators and charged particles
accelarators. The field of application: the technique of the centimeter and millimetre wavelength ranges
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