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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.35.19

Tema gucepranii:
1. CripamoBaHi Ta NoJIspu3aLiiiHi XapaKTEPUCTUKY BUIIPOMIHIOBaHHS 3 BiIKDUTOTO KiHIIS KPYIJIOTO XBAJIEBOAA.

2. Directional and polarization radiation characteristics of an open-ended circular waveguide

Pedepar:

1. O6'exT mocnimKeHHs: T paKLis eJIeKTPOMarHiTHUX XBUJIb Ha BiIKPUTOMY KiHLIi KPYIJIOro XBujaeBoda. Mera
IOCTiIKeHHS: BUsIBJIeHHS (i3MYHUX 3aKOHOMIpHOCTEl (OpMYBaHHS 10J1iB BUIIPOMiHIOBaHHSI 3 BiIKPUTOrO KiHIs
KpYIJIOro XBUJIeBOJA. MeTonu mociifkeHHs: MeTof, Binnepa-Xondga, meton JI.A. BaiiHIITelHA, METO TOTEHLIiaiB
T'epua, MmeTon po3kiany 3a cpeprnIHUMHU XBUIIMU. TeopeTnyHi Ta IPaKTU4Hi pe3ysibTaTty, HoBu3Ha: Ha ocHOBI
CTpOroi Teopii OTPMMAaHO B SBHOMY BUIJISAII BUPA3Y IJIs MI0JIiB BUITPOMIHIOBaHHS BiIKDUTOTO KiHIISI KPYTJIOTO
XBUJIEBOJA 6€3 0OMEKEHHsI Ha JliaMeTp XBUJIeBOoa Ta pobouy 4acToTy. OGIpyHTOBAHO, 110 BUIIPOMIHIOBAY y BUIJISIAI
KPYTJIOTO XBUJIEBOJA HE Mae (Pa30BOro LEHTPY He3aJIeXXHO Bif| TUIY 30yIpKyI0Uo0i MOro XBuJji. BusnadeHo
ONTHMAaJIbHe 3HaYeHHs JliaMeTpa XBUJIeBOIa, KU 3abe3redye MiHiMalbHAN PiBEHb KPOC-TIOISIPU3ALiiHOTO
BUNPOMiHIOBaHHS. [IoKa3aHo, 110 BUIIPOMIHIOBAY Y BUIJISZI BITKPUTOrO KiHIS KPYIJIOTO XBUJIEBOZA 3 JBOMOJOBUM
30ymxkeHHaM Horo xuisiMu EO11 HO1 BogHOYac 3a6e3nedye 6J11M3bKy 4O KPYrOBOi NOJISIpU3aLLiio IpU
BOPOHKOIOJi6HIi Aiarpami CIIpSIMOBaH OCTi B IIMPOKOMY CEKTOPi KYTiB crtocTepeskeHHs. OTpUMaHO

XapaKTEePUCTUKHN BUITPOMiHIOBAHHS KPYIJIOrO XBUJIEBOJIA Y IPOMIXKHIN 30HI IIJIIXOM Y3TOIPKEHHS PO3KJIALy 3a



c(pepMIHMMU XBUJISIMU 3 NIOJISIMU B JajIbHiN 30Hi. OOIPYHTOBAHO, 10 MEXEIO JajbHbOI 30HM BUITPOMIHIOBAUiB,
IiaMeTp SIKUX He MepeBUILy€e JOBKUHU XBUJIi, € BiZICTaHb, 1110 LOPIBHIOE ABOM JOBXUHAM XBUJb. PO3po6iieHo
e(EeKTUBHI 4MCebHi aJIFTOPUTMHU Ta NAKETH NPUKIIAJIHMX IIPOrPam [1jIsl PO3PaxyHKy aMILIiTyJHUX, (Pa30BUX Ta
NOJIIPU3ALINHUX XapaKTePUCTHUK BUITPOMIHIOBAHHS KPYIJIOTO XBUJIEBOJA 6€3 OOMEXKEHHsI Ha po604y 4acToTy.
Cdepa BUKopucTaHHS: pasiodizuka.

2. The object of study is diffraction of electromagnetic waves on an open-ended circular waveguide. The aim of
study is to elicit the physical laws of formation of radiation from an open-ended circular waveguide and to develop
the approximation model of radiation from circular waveguide. Methods of investigation: Wiener-Hopf method,
L.A. Weinstein method, Hertz potentials technique, spherical wave expansion technique. Theoretical and practical
results: On the basis of rigorous solution the explicit expressions for radiation fields of an open-ended circular
waveguide without restriction on a waveguide diameter or operating frequency have been derived. It has been
proved that the radiator as a circular waveguide has not got the phase centre irrespective of the wave mode
excited it. The optimum value of the waveguide diameter, which provides the minimum level of cross-polarization
radiation, has been determined. It has been shown that circular waveguide radiator with two-mode excitation by
TMO1 and TEO1 wave s simultaneously guarantees the close to circular polarization with funnel-shaped radiation
pattern. The radiation characteristics of a circular waveguide in intermediate zone have been obtained by
matching the spherical wave expansion with the fields in far zone. It has been proved that the distant of far-zone
for radiators, which diameter is less than wavelength, is equal to two wavelengths. The effective numerical
algorithms and packages of the applied programs for calculation of amplitude, phase and polarization radiation
characteristics without restriction on operating frequency have been developed. The sphere of application is
radiophysics.
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