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Pedepar:

1. MeTa po60TH noJIITa€e y BCTAaHOBJIEHH] (Pi3MYHMX 0COOIMBOCTEN i 3aKOHOMIpPHOCTEN 30yIKEHHS 3a JJOIIOMOTOI0
30CEPEIKEHUX Ta AllEPTYPHUX €JIEMEHTIB 3B'SI3KY Y BiIKPUTHX KOJMBAJILHUX CUCTEMAaX BUIIMX aKCiaJbHO-
HECUMETPUYHUX i aKCiaJlbHO-CUMETPUYHUX THUIIB KOJIMBAHb 7151 €(PEKTUBHOIO MiICYMOBYBaHHSI [1OTYXHOCTEN
OKpPEMUX JKEpeJl y pe30HaHCHOMY 00cs3i. O6'eKT gocigkeHb — (Pi3sndHi IpoLecy 30yA>KeHHs, B3aeMOZii Ta
[IepETBOPEHHS XBUJIbOBUX MYUKiB Y BiIKPUTUX KOJIMBAJIbHUX CUCTEMaX. T€OpETHUYHI Ta MPaKTU4Hi pe3yJIbTaTHu.
BukoHaHO mifbip XBUIEBITHNX €JIEMEHTIB i CTBOPEHO €KCIIEPUMEHTAIbHUM CTeH 1151 JOCTiIKeHHS Pi3YHnX
0COOJIMBOCTEN Ta 3aKOHOMIPHOCTEH 30y I)KEHHSI KOJIMBaHb Y BiIKPUTUX KOJIMBAJIbHUX cUCTEMax. [IpoBeseHO
TEOPETUYHUI aHai3 e(PEKTUBHOCTI 30yI)KEHHS BUIIMX aKCiaJlbHO-HECHMETPUYHHUX Ta aKCiaTlbHO-CUMETPUYHUX
TUIIiB KOJINBAHb y BiTKPUTHX KOJIMBAJIbHUX cUcTeMax. [IpoBenieHi JoCikKeHHs [T0Ka3ay, o py 36y KeHHi

KOJIMBaHb Y PE30HATOPi 32 JOIIOMOTOI0 allepTyPHUX €JIEMEHTIB 3B'SI3KY, B PO3KPUTTSIX SIKUX PO3TAIIOBaHI



onHoBUMIpHI E-niongpu3sosaHi nudpakuiiiHi pemitku 3 nepiogom 1>0,10 koedilieHT NigcyMOByBaHHS IIOTY>KHOCTEN
36inburyeTscs 0o 0,9. HoBu3Ha HayKOBUX pe3yJbTaTiB. Briepine 3arporoHOBaHO NPU JOCIIKEHHI MiICyMOBYBaHHS
IIOTY>KHOCTEH [IBOX JiKepeJ1 Y BP, B skoMy 30y4KyeTbCsl IEPIIUI BUILIMI aKCiaJlbHO-HECUMETPUYHUI TUII KOJIMBaHb
TEM10q, BUKOpUCTOBYBAaTH XBUJIEBiAHIN E-TpiiHUK. Briepie TeOpeTUYHO MTOKa3aHo, W0, PO3MILIYI04YM I'yCTi
OJHOBUMIpHI ApoTsHi pewitku (E-nosnspusauis) pisnoro nepiony 1 (0,1 mm, 0,2 mm, 0,3 MM) B pO3KpUBax
anepTypPHUX €JIEMEHTIB 3B'13KY, MOJKHA Y3rOJUTH PE30HATOP, B IKOMY 30Y/KY€ETbCS MIEPLINIA BUIINIA aKCialbHO-
HECHMMETPUYHUI TUIl KoarnBaHb TEM10q 3 XBU/IE€BITHUM TPAaKTOM Ha 4aCTOTi IPYrux rapMoHik gionis I'aHHa.
Briepiie nokasaHo, o 3 MAKCUMaJIbHOIO e(EeKTUBHICTIO, 1m0 nopiHIoe 0,955, xBuist TEQ1 30y1KyeTbCs B KPYTJIOMY
HaJIpO3MipHOMY XBUJIEBO/Ii 32 JOIIOMOTOI0 BHYTPIIIHBOTO KiJIblis MOJISI BUPOJKEHOrO aKCiaJIbHO-CUMETPUYHOTO
tuiy konueaHb TEM*11q. Briepiue excrieprMeHTaIbHO BCTAaHOBJIEHO, 1110 IIPM 30y I)KEHHI Y BiIKpUTIN KOJIMBAJbHIN
CHCTEMI THUIIiB KOJIMBAHb 32 JONIOMOTIOI0 LIiIMHHUX €JIEMEHTIB 3B'513Ky, BUKOHAaHUX HAa KPUBOJIIHITHOMY BiIOMBadi i
3Mmimenux 1o nepudepii A3epkan 6isblie, HDK Ha ABi JOBKWHY XBUJIi, B pE30HATOPI 30yIKYIOThCS aKCiaJIbHO-
CUMETPHWYHI TUIM KonuBaHb kBa3i-TEM*11q Ta kBazi-TEM*01q. MeTonu nocninkeHs. /1715 BUpilIeHHS IOCTaBIE€HUX
y po6OTi 3aBAaHb BUKOPUCTAaHO OCHOBHI METO[IM KBa3iONTUKM Ta BiJOMi YMCEJIbHI METOJIA PO3B’s13yBaHHS 3a/a4
€JIEKTPOJUHAMIKU. 30KpEMa METOJ, PO3PaxyHKY €HEPreTUYHUX XapaKTEPUCTUK aHTEH Y OJIMKHIN 30Hi, METO[
nipo6Horo Tina. CTymiHb yIIpoBampKeHHs. Pe3yipbTaTi po60TH MOXKYTb OyTH BUKOPUCTaHHI IJ1s1 TIOOYA0BU
eeKTUBHUX CyMaTOPiB IIOTY>XHOCTi B MiJiMETPOBOMY [lialla30Hi Ha OCHOBI BiIKPUTUX KOJIMBAJIbHUX CUCTEM i3
30CEpeIHKEHMMU 1 allepTYPHUMU eJleMeHTaMu 3B's13Ky. Cdepa BUKOpUCTaHHS. 3allpONIOHOBAHY BiIKPUTY
KOJIMBAJIbHY CUCTEMY MOKHA BUKOPUCTOBYBATH SIK CYMATOP MOTY>KHOCTI. Pe3ybTaTi HOCTiIKeHb 040 30y KEHHS
y BiIKpUTHUX KOJIMBAJIbHUX CUCTEMAaX 3 Bipi3KOM KPYTJIOro XBUJIEBOJly BUCOKOJOOPOTHUX TUIIIB KouBaHb TEM*11q
IO3BOJISITh BUKOPMCTOBYBATH TaKy PE30HAHCHY CUCTEMY IJIs1 BUMIPDIOBaHHSI PE30HAaHCHUM METOL0M

€J1eKTPoPi3NYHNX TapAMETPiB PEYOBUH, 110 MAIOTh IJIOCKY a060 LUJIHAPUYHY GOPMHU.

2. Purpose of the work consists in establishing the physical features and regularities of excitation with the help of
slotted and aperture coupling elements in open oscillatory systems of higher axial-asymmetric and axial-
symmetric oscillations types for effective power summation of the individual sources in the resonant volume.
Object of research - physical processes of excitation, interaction and transformation of wave beams in open
oscillatory systems. Theoretical and practical results. The selection of waveguide elements was carried out and an
experimental stand was created for the study of physical features and regularities of oscillation excitation in open
oscillatory systems. A theoretical analysis of the excitation efficiency of higher axially asymmetric and axially
symmetric oscillations types in open oscillating systems was carried out. The conducted studies showed that when
oscillations are excited in the resonator with the help of aperture coupling elements, in the openings of which
one-dimensional E-polarized diffraction gratings with a period 1>0.1o are located, the power summation coefficient
increases to 0.9. Novelty of scientific results. For the first time, it was proposed to use a E-tee waveguide when
studying the power summation of two sources in the open resonator, in which the first higher axially asymmetric
oscillations type TEM10q is excited. It was theoretically shown for the first time that by placing thick one-
dimensional wire gratings (E-polarization) of different periods 1 (0.1 mm, 0.2 mm, 0.3 mm) in the openings of the
aperture coupling elements, it is possible to match the resonator in which the first a higher axially asymmetric
oscillations type TEM10q with a waveguide path at the frequency of the second harmonics of Hann diodes. For the
first time, it is shown that with a maximum efficiency equal to 0.955, the TEO1 wave is excited in a circular
oversized waveguide by means of the inner ring of the field of the degenerate axially symmetric oscillations type
TEM*11q. For the first time, it was experimentally established that upon excitation in an open oscillating system,
oscillations types are excited using slotted coupling elements made on a curvilinear reflector and shifted to the
periphery of the mirrors by more than two wavelengths, axially symmetric oscillations types quasi-TEM*11q and
quasi-TEM*01q are excited in the resonator. Research methods. The basic methods of quasi-optics and well-
known numerical methods of solving problems of electrodynamics were used to solve the tasks set in the work. In
particular, the method of calculating the energy characteristics of antennas in the near zone, the test body
method. Degree of implementation. The results of the work can be used to build efficient power adders in the
millimeter range based on open oscillatory systems with concentrated and aperture coupling elements. Scope of



use. The proposed oscillating system can be used as a power adder. The results of research on excitation in open
oscillating systems with a segment of a circular waveguide of high-Q oscillations types TEM*11q will allow the use
of such a resonant system for measuring the electrophysical parameters of flat or cylindrical substances by the
resonant method.
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