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

Tema gucepranii:
1. 36y pKeHHS XBUJIb B €JIEKTPOAMHAMIYHUX 00'eMaxX CTPYKTypaMu 3 iMIIeJaHCHMMU BiOpaTOPHUMMU Ta MIIJIMHHAMU

€JIEMEHTaMH1

2. Excitation of waves in electrodynamic volumes by structures with impedance vibrator and slot elements

Pedepar:

1. MeTo1o0 po60TH € o6y10Ba MATEMAaTUYHNUX MOJIEJIEN BUITPOMIHIOIOUMX CUCTEM 3 iMII€JaHCHUMU Bi6PaTOPHUMMU Ta
LiTMH-HUMH €JIeMEHTaMU, BUBHAYEHHS (Pi-3MYHMX BJIACTUBOCTEN iX NN PaKUiliHUX MOJIB, O JO3BOJIUTb
cTBOpUTH BUunpominiotodi npuctpoi HBY i KBY piana3oHiB 3 HOBUME 260 MOJINIEHUMU QYHKLIOHAJIBHUMU
XapaKTepuCTUKaMU. Y3araJpHeHUM Me-ToioM HaBeneHux EMPC po3B'sa3aHa 3amava nudpakiiii XBuii Ha TBOX- i
TPbOXEJIEMEHTHIN BiOpaTOp-HO-LIIIMHHUX CTPYKTYy-Pax B IIPSIMOKYTHOMY XBUJIEBO/], 110 MIiCTSITh BibpaTOpH 3i
3MiHHMMU iMniefaHcamu. Po3B'g3aHa 3aa4ya Judpaxiii Ha none-pedHii mMilnHi B IPSIMOKYTHOMY XBUJIEBOZ] 3
IlieJIEeKTPUYHOI BCTABKOIO, 10 TIOBHICTIO 3alI0OBHIOE MOTO MONEPEYHUN NTepePi3, 32 YMOBU pO3TAIlyBaHHS LIiIJIMHU B
obsacTi BcTaBku. MeTonoMm iTepalliil 100yL0BaHO aHAJIITUYHMI PO3B'SI30K [J1s1 CTPYMY B iMIleJaHCHOMY BiOpaTopi,
SKUI pO3TalllOBaHUI Ha NPOBiAHIN cdepi Ta 306yIKyeTbCsl TEHEPATOPOM HAIIPyru. Y3arajibHeHUuM metonom EPC
BU3HA4YE€HO BXiIHUII OMip pajiiabHOro MOHOMOJS Ha cepi. OTprMaHi HOBI Qi3N4HI 3aKOHOMIPHOCTi (POPMYy-BaHHS

II0JIiB Y AOCJIIPKEHUX CTPYKTypax. BusHaueHo ymoBU peaisdaliii koedilieHTiB BUIIPOMIHIOBAaHHS MIiJIMHU OJIM3bKUX



10 OJMHUL 117151 BIOpaTOPHOTO-LIIIMHHUX CTPYKTYP i WIIMHM Ha, AieIeKTPUYHOI0 BCTABKOIO B TPSIMOKYTHOMY

XBUJIEBOII.

2. The dissertation focuses on the development of mathematical models for a radiating system containing
impedance vibrator and slot elements as well as the determination of physical properties of its diffraction fields.
The use of the developed models will simplify the design of new, more capable devices operating at SHF and EHF
frequencies. By means of the method of induced electro-magneto-motive forces, we resolve the problem of wave
diffraction from two- and three-element vibrator-slot structures in a rectangular waveguide with alternating-
impedance vibrators. The diffraction problem on a cross slot, which has been cut in the rectangular waveguide
with the finite dielectric insertion fully filling its cross-section (in the area of the slot), is solved. Based on the
iteration method, the formal model for the currents of the impedance vibrator, which is situated on the
conducting sphere and fed through voltage source, is developed. By using the zero-order solution and the method
of induced electro-motive forces, the input impedance of a radial monopole located on the sphere is derived.
Novel physical principles of electromagnetic field organization in the studied structures are perceived. The
conditions, under which the radiation coefficient of both these vibrator-slot structures and the slot in the
rectangular waveguide with the finite dielectric insertion tends to be unity, are manifested.
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