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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

®iznyHi Ta MaTeMaTUYHi IPO6IEeMU PO3CiSIHHS XBUJIEBOJHUX XBUJIb HA I[IJIMHHUX HEOJHOPITHOCTSIX IIPY HAsIBHOCTI

IUCUIIaTUBHOTO CEPENOBUILA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physical and mathematical problems of scattering the waveguide waves from slotted irregularities in presence of

dissipative medium

Pedepar yKpaiHCBKOIO:

O0'eKT AOCTIIKeHHS: XBUJIEBOAHO-II[ITMHHI BUIPOMiHIOBaYi ( MOPOXKHi Ta 3 TUCUTIATUBHUMU [IieJIEKTPUYHUMU
BCTaBKaMu) Ha 6a3i IOPO>KHIX XBUJIEBOIiB, Ta XBUJIEBOJiB, 3alI0BHEHUX IIAPYBATUM JAMCUIIATUBHUM [1i€JIEKTPUKOM.
Meta po6oTu: po3pobka (pyHAaMEHTAIbHUX OCHOB Teopii, T06y0Ba MaTeMAaTUYHUX MOJIeJIel Ta PO3PAXYHKOBE
IOCJIIKEHHS €JIEKTPOAMHAMIYHUX [IapaMeTPiB BKa3aHUX BUIIE XBUJIEBOOHO-LIIJIMHHUX BUIIPOMiHIOBauiB. MeTop,
IOCIIiIPKEHD: BJIACTABOCTI BJIACHMX XBUJIb Ta €HEPreTUYHI [IapaMEeTPH XBUJIEBOLHO-ILIIMHHUX BUIIPOMIHIOBAYiB
BMBYAIOTHCS Ha 6a3i MeTOJiB MaTeMaTUYHOi Gi3uKy, piBHAHb MakcBesa, iemu JlopeHua, Teopemu [TofHTUHTA,
METO[IiB Teopii 30yIKEHHSI XBUJIEBO/IiB MAarHiTHUMU CTPyMaMHu, Teopii XB1IeBOLHO-IIIMHHUX BUIIPOMIHIOBAUiB,
po3spobieHnoi S.H,Penbnom. Po3risiHyTo fBa TUIIM OPTOrOHAJIBHOCTI (MAaTEMATUYHY Ta €HepreTU4HY) BJIaCHUX XBUJIb
y XBWIEBOJIaX 3 HEOJHOPiAHUM Ta MIAPyBaTUM 3alIOBHEHHSM iX AMCUIIATUBHUM [ieJIeKTPUKOM. JloBeieHO, 1110
MaTeMaTUu4Ha OPTOrOHAJIbHICTh Ma€ MiClie Y BCiX BUMNAAKAX, EHEPTeTUYHA [TOPYIIAEThCS IIPY HASABHOCTI BTPAT y
[IapyBaToOMYy JiesleKTpuKy. [IpoanasnisoBaHi (piznyHi sBULIA y pa3i HEOPTOrOHAIBHOCTI BJIaCHUX XBUJIb. [IpoBeneHo
PO3paxyHKOBE JOCJIiIPKEHHS 6ajlaHCy MOTY>KHOCTI /J18 LIiIJIMHY Y XBUJIEBOJi 3 HEOIHOPIAHUM IUCUIIATUBHUM
IlieJIeKTPUKOM, BU3Ha4Y€Hi BTpaTu eHeprii B obsacTi minvHu. [1okazaHo, [0 XBUJIi BULUX TUIIIB, 30yA>KEHUX
LIJINHOIO, BUTPAIOTh 3HAYHY POJIb Y PO3IrpiBi Aiesnexktpuka. Po3B'a3aH0 3a1a4i BUBHAYEHHS] €HEPreTUYHUX
[apaMeTpiB MO3[I0BKHLOI i TONEePEYHO] IIJIMHYU Y IOPOKHBOMY XBUJIEBOJ] 3 ypaxXyBaHHSIM HEifleaJbHOCTI OT0
CTiHOK, Y XBUJIEBOJi 3 IUCUIIATUBHUMU IIapaMU JieJIEKTPUKA, [1apajleIbHUM BY3bKUM Ta MIMPOKUM CTiHKaM, Y pasi,
KOJIM TIOIIEPEYHA LIiJIMHA Y IOPOKHBOMY XBUJIEBOZ,i YACTKOBO 3aIIOBHEHA Ji€JIEKTPUKOM 3 BTpaTaMu. B ycix
BUIA/IKaxX [NPOBEAEHO PO3PAXYHKOBE NOCIII)KEHHSI EHEPTETUYHUX [TapaMETPiB Ta PE30HAHCHUX BJIACTUBOCTEN
LIIJIMH 171 Pi3HMX T€OMETPUYHUX PO3MIpiB IIiJINH, Ni€JI€EKTPUYHUX BCTABOK, Ai€JIEKTPUYHUX TPOHUKHOCTEN i
TaHreHCiB KyTa BTpar. [IpoBeieHO OCIiIyKeHHSI eHEPTeTUYHUX XapaKTEePUCTUK i HAaNTPSIMJIEHUX BJIAaCTUBOCTEN
€JIEKTPUYHO JOBIYX MO3L0BXKHIX LIINH Y IMPOKINA CTIHLI IPIMOKYTHOTO XBUJIEBOAY. Pe3ysibTaTi JOCiIKEeHD €
OCHOBOIO JIJ151 PO3POOKY BUITPOMIHIOIOUMX IIPUCTPOIB i By3JIiB KaHAJIi3yl0UMX TPAKTiB 3 YpaxyBaHHSIM PeaJIbHUX YMOB

ix BUKOpPUCTaHHS.

Pedepar aHIJIiHCBKOIO:

Subject of investigations: waveguide-slot radiators (hollow ones and with dissipative dielectric slabs) on the base of
hollow waveguides and ones filled with a layered lossy dielectric. Aim of the work: elaboration of the theory
fundamental foundations, construction of mathematical models and numerical investigations of electrodynamic
parameters of the above mentioned slot radiators Method of investigations: properties of eigen waves and
energetic parameters of the waveguide-slot radiators are studied on the base of mathematical physics methods,
Maxwell equations, Lorenz lemma, Pointing theorem, methods of the theory of waveguide excitation with
magnetic currents and the theory of waveguide-slot radiators, elaborated by Ya.N.Feld. Two kinds of orthogonality
(mathematical and energetic ones) of eigen waves are considered for waveguides with a homogeneous dissipative
dielectric filling and the layered one. It was shown that the mathematical orthogonality takes place in all cases and
the energetic one isviolated at the presence of losses in the layered dielectric. The physical phenomenon were
analysed for the non-orthogonal eigen waves. The numerical investigation of the power balance was carried out
for the slot in a waveguide filled with a homogeneous dissipative dielectric, the energy losses in the slot region



were analysed. It was shown that the higher modes excited by the slot essentially take part in the heating of
dielectric The problems of energetic parameters definition were solved for the longitudinal and transversal slots in
a hollow waveguide with non-ideal walls, in a waveguide with lossy dielectric layers parallel to its narrow and
broad walls, and for the case when a transversal slot in a hollow waveguide is partially filled with a dissipative
dielectric. In all these cases the numerical investigation of energetic parameters and resonance properties were
carried out for the various geometrical sizes of slots, dielectric slabs, various permittivities and tangent delta. The
energetic characteristics and directional properties of electrically long longitudinal slots in the broad wall of a
rectangular waveguide were carried out as well. The results of investigations can be used for the elaboration of
radiating devices and parts of feeder lines with accounting the real conditions of their using.

Ingexc YIK: 535.24;535.6, 535.24; 535.6
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