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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.35

Tema gucepranii:
1. EneKTpOMarHiTHi KOJIMBaHHS B PE30HATOPI, SIKUM 3aII0BHEHO HECTALIOHADHUM i IUCIIEPCIMHUM CEPENOBULLIEM

2. Electromagnetic fields in the cavity with time-varying and dispersive medium

Pedepar:

1. O6'eKT mocCHimpKeHHs: TepexifgHi Ta HecTalioHapHi poLecy Y pe30HaTOPi, IKKii 3aII0BHEHO HECTAL[iOHAPHUM i
IUCIIEPryl0YuM CcepenoBuleM. MeTa: TOCiIKeHHs HeCTAl[iOHAPHUX IIPOLIECIB Y PE30HATOPI, IKUI 3alI0BHEHO
OJHOPiAHUM HeCTallioHapHUM i IUCNIEPCITHUM CEepPEeIOBUIIEM, & TAKOXK BJIACHUX XaPAaKTEPUCTUK TaKUX
pe3oHaTopiB. MeToau: €BOJIIOLIMHNI MiAXif, 111 PO3B'A3aHHS BHYTPIIIHIX 3aa4 €JIEKTPOAUHAMIKY Y YaCOBOMY
IIpoCTOpi (METO MOZOBOTO 6a3uCy), METOIY PO3B'sSI3aHHS cUCTeM AudepeHIialbHUX Ta iHTerpajbHUX PiBHSIHB,
METOJIY CIIEKTPaJIbHOTO aHani3y. HoBuaHa: Bepie AJ1s1 HU3KYA 4YaCOBUX 3aJIEKHOCTEN MaTepialbHUX NlapaMeTpiB
CepeloBHUIIA 3HANEHO aHAITUYHI BUPA3y [1J1S HANIPY>KEHHOCTEH €JIEKTPUYHOIO Ta MArHITHOTO MOJIiB, BCTAHOBJIEHO
9acoBi 3aJIEXKHOCTI BJIACHUX YaCTOT PE30HATOPA; BUSBIEHO YMOBU (POPMYBAHHS OJHOTO, IBOX, i IIOC/iTOBHOCTI
iMITyJIbCIB 3 BUCOKOYACTOTHMM 3aIIOBHEHHSM 32 PaXyHOK K€PYBaHHS [i€JIEKTPUYHOIO IPOHUKHICTIO;
3aIIPONIOHOBAHO CXEMY PO3B'S3aHHS €BOJIIOLIMHUX PIBHAHD 1 OTPMMAaHHS aHANITUYHUX BUPA3iB [IJI4 [10JIiB Y BUNIAAKY
3aIlIOBHEHHS PE30HATOPA JOBiJIbHUM JUCIEPIyIOUUM CEPELOBUILLEM 3 MO3UTVBHUM Ta HETATUBHMM MTOKa3HUKOM

3aJIOMJIEHHSI; HA OCHOBi OTPMMaHUX aHAJITUYHMUX BUPA3iB BCTAHOBJIEHO 3arajbHi BJACTUBOCTI [E€PeXifHUX MPOLIECIB



y PE30HATOPI 3 HECTAL[iOHAPHUM i JUCIEPIYIOUUM CEPENOBUIIEM, BCTAHOBJIEHO BJIACHI XapaKTEPUCTUKU TAKUX
pesoHaTopiB. CTymiHb BIIpOBaJKeHHS: [JIaHYETHCS BIIPOBAI>KEHHSI. ['ay3p BUKOPUCTaHHS: paniodizuka Ta

€JIEKTPOHiKA.

2. The object is transient processes in a cavity filled with time-varying and dispersive medium. The purpose is
investigation of transient processes in a cavity filled with time-varying and dispersive medium and electrodynamic
characteristics of that cavity. Evolutionary Approach to Electromagnetics in Time Domain (Modal Basis Method),
solution of differential and integral equations system methods, spectral analysis methods were applied. The new
results are the following: analytical expressions for electric and magnetic field strength for some time dependence
of constitutive parameters of the medium are obtained for the first time; time dependences of cavity
eigenfrequencies are determined; formation of one, two and series of radiopulses by the permittivity control is
exposed; the scheme of evolutionary equations solution and analytical expression obtaining in case of arbitrary
dispersive medium with positive and negative refractive index is proposed; general properties of transient
processes in a cavity filled with time-varying and dispersive medium and electrodynamic characteristics of that
cavity are determined on the basis if the obtained analytical expressions. Application extent: the results are
planned to be applied. Application field: radiophysics and electronics.
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