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1. HaniBcdepuyHi BiKpUTi pe30HATOPU MiJIIMETPOBOTO [iiania30Hy IJ1s1 BUBHAYEHHS [1apaMeTpPiB TBEpIUX
Ili€JIEKTPUKIB

2. Hemispherical Open Resonators in the Millimeter-Wave Range for Determining the Parameters of Solid
Dielectrics

Pedepat/anoranis:

1. MeTa po60TH BU3HaYeHHs (Pi3UYHUX OCOOGIUBOCTEN i 3aKOHOMIpHOCTE 30yI)KEeHHS 32 JOIIOMOT0I0
30CEpEeIHKEHUX €JIEMEHTIB 3B'513Ky BUIIMX aKCiaJIbHO-HECUMETPUYHUX i aKCiaJlbHO-CUMETPUYHUX KOJIMBAHb Y
HamniBCHEPUYHUX BiTKPUTUX PE3OHAHCHUX CUCTEMAaX AJ1s1 €PEKTUBHOIO iX BUKOPUCTAHHS /1151 BUBHAYEHHS
€JIEKTPOMarHiTHUX IapaMeTpiB TBEpIUX AieJeKTPUKIB y MM Hianas3oHi. O6'ekT nocinkens o QpiznyHi npouecu
30yIpKEHHS, B3a€MO/Iii Ta IEPETBOPEHHS XBUJIbOBUX ITyUKiB Yy BIiTKPUTHX PE30HAHCHUX crucTemax. TeopeTuyHi Ta
IIPaKTUYHi pe3yabTaTu. PO3p061eHO HayKOBO-TEXHIYHY OCHOBY [IJIs1 CTBOPEHHS Ji€JIEKTPOMETPIB y MM Jliania3oHi Ha
OCHOBI BIIKpUTHX PE30HAHCHUX CHUCTEM i3 30CEPEIKEHNMU €JIEMEHTAMU 3B'S13KY, SIKi JO3BOJISITh BU3HAYATHU

€JIEKTPOMarHiTHi napaMeTpy TBEPAUX ieJIeKTPUKIB y POPMi JUCKiB, 1110 MAIOTh IIOIIEPEeYHi PO3MIpU MOPSIKY JBOX



IOBXXWH XBUJIb | BUHECEH] 3 06'eMy HaniBcdepuuHoro BP. Pesynbratu gocaigkeHb IOBEPXHEBUX KOJIMBAHb HA
KpUBOJIiHINHUX Big6uBayax BP pi3Hux pagiyciB KpMBH3HM [103BOJISIIOTH 3pOOUTH BUCHOBOK IIPO Te, 110 MOAi0HI
KOJIMBaHHS MOXKYTb iCHyBaT/ Ha Oy/ib-SIKUX KPMBOJIiHITHUX [TOBEPXHSIX, BKJIIOYAI0YM [A3€PKaJIbHi aHTEHU 11 aHTEHU
Kaccerpena npy neBHOMY CIIiBBiIHOLIEHH] PO3Mipy anepTypu Ta fiaMeTpa afandoro Ha Hei BUITPOMIHIOBaHHS 32
piBHeM 1/e. HoBM3HA HAyKOBUX pe3yJbTaTiB. Briepiie NpoeMOHCTPOBAHO, IO IIPU HOPMOBAHUX BifICTAHSIX MIXK
n3epkanamu L/R=0,72:0,76 y HaniBchepruyHOMY pe3oHaTopi pasom 3 konreaHHIM TEMO0O0Q 36y1KyeTbcs
[IOBEPXHEBE KOJIUBAHHS, SIK€ OOYMOBJIEHO CIIiBBiIHOLIEHHSIM allepTypy KPMBOJIiHIHOrO Bifj61Baya Ta po3Mipom
IIJIIMU T10J151 OCHOBHOI'O KOJIMBAHHA Ha HbOMY. Briepiie 1nokasaHo, 110 akCiaJbHO-cuMeTpuyYHi KosmBaHHSa TEM*0lq,
sIKi 30yIKyIOTbCSI B pE30HATOPI 32 LOIIOMOTIOI0 €JIEMEHTIB 3B's13KY, 3MillleHux 1o rnepudepii KPUBOJIiHIHHOTO
BiZ6MBaya, MalOTh Y LIEHTPi 06J1aCTh 3 HYJIbOBOIO HAIIPY>KEHICTIO €JIEKTPUYHOTO T10J18, @ iXHS CTPYKTYpa I10JIS SIBJISIE
C006010 CMM0i03 IBOX BUIMX aKCiaJlbHO-HECUMETPUYHUX KonrBaHb TEM10q i TEM20q. Briepiie excriepuMeHTaIbHO
II0Ka3aHO, 110 HAasIBHICTb IJIOCKOI BCTABKU B LIEHTPi CPepUUHOro A3epKasa Nnpussese 40 30yAKEeHHsS B pe30HATOPi
SIK TIepILIOTro BUIIOro KouBaHHS He TEM20q, cTpyKTypa 1oJis sIKoro onucyetbes pyHkuismu Epmira-Taycca, a
TEM10q, sIKe € akCiaJIbHO-CUMETPUYHUM i CTPYKTYypa I0JIs1 SIKOro ONUCYeThes PyHKUigmu Jlareppa-Taycca. Bnepiue
€KCIIEPMMEHTAJIBHO BCTAHOBJIEHO, 110 CKJIafoBuil BP 3 Bifipi3KOM KPYIjIoro Haipo3MipHOTO XBUJIEBOLY 3 XBUJIEIO
TE11 Moke BUKOPUCTOBYBATHCS [JIs1 BU3HAUYEHHSI €JIEKTPOMArHiTHUX [TapaMeTpiB TBEPAMX AieJIeKTPUKIB y popmi
IyckiB. Taka pe3oHaHCHa CUCTEMA MOXKE BUKOPUCTOBYBATHUCS HE TiIbKM Y MM, aJl€ i B CyOMisliMeTpOBOMY
IianazoHax. MeToau OOCiIpKeHb. [171s1 BUPIlIEeHHS IOCTaBJIEHUX Y POOOTI 3aBJaHb BUKOPUCTAHO OCHOBHI METOOY
KBa3i0ONTUKU Ta BiJOMi 4MCeJIbHI METOIM PO3BSI3aHHS 3a/1a4 €JIeKTPOIMHAMIKU. 30KpemMa METO, PO3PaxyHKY
€HepreTUYHUX XapakKTepUCTUK aHTeH y OJIMKHIN 30Hi; MeTo, IpOOHOrO Tijla; METO], BUMIPIOBAaHHS BTpPaT
XBWIEBIIHUX €JIEMEHTIB 1P iXHbOMY BKJIIOYEHHI Ha BiIOUTTS Ta Ha NPOXif, 3 BAKOPUCTAHHSM [1aHOPAMHOIO
BuMiproBada KCXH P2-69. [Ipy ekciepuMeHTAIbHYX JOCIIiIPKEHHSIX BiIKPUTUX PE30HATOPIB i (Pi3NYHMX SIBULL, 1O B
HUX BiZl0yBalOThCSl, BUKOPUCTAHO fo6pe Bimomi MeTonu HBY BumipioBanb. CTyIiHb yIpoBaaKeHHs. PesynbraTtu
POOOTH MOXKYTb OYTH PEKOMEHIOBaHI /171 3aCTOCYBaHHS B OpraHisalisix: XapKiBCbKUI1 HallioOHAJIbHUI YHiBEpCUTET
imeni B. H. Kapasina (XapkiB), XapKiBCbKUI HalliOHAJIbHMI YHIBEPCUTET PafioeIeKTPOHIKM (XapKiB),
PapioacTponomiynuii inctutyT HAH Ykpainu (XapkiB), IHcTUTyT pagiodisuku ta enexTpoHiku iM. O. 5. YcukoBa
HAH Vkpainu (XapkiB), [nctutyT enexrpopraamiku HAH Ykpainu (Kui), Incturyt disuku HAH Vkpainu (Kuis).
Cdepa BukopucTaHHS. 3allpONOHOBaHUN CKIafoBuil BP 3 BifjpiskoM KPYIjIoro Haipo3MipHOTO XBUJIEBOLY 3 XBUJIEIO
TE11 MoXe BUKOPUCTOBYBATHUCS 117151 BU3HAUYEHHSI €JIEKTPOMArHiTHUAX NapaMeTpPiB TBEPAMX Ai€JIEKTPUKIB y popMmi
IVCKIB, SIK Y MM, aJie i B cyOMminiMeTpoBoMYy AianazoHaX. BukopucranHs ckiageHoro BP, skuii 30ymKyeThes 3a
nonomororo KonueaHHI TEM20q 03BoJ1sie CTBOPUTH iHTepdepeHLiHUI KII0Y /1715 TOTY>KHOTO IpKepesa

OOHOKPATHOTI'O Ta iMHy.T[bCHO—HepiO,HI/I‘{HOI‘O MiKpOXBI/I]IbOBOFO BI/IHpOMiHIOBaHHH.

2. Purpose of the work consist in determine the physical features and regularities of excitation using lumped
coupling elements of higher axially asymmetric and axially symmetric oscillations in hemispherical open resonant
systems for their effective use in determining the electromagnetic parameters of solid dielectrics in the mm range.
Object of research - physical processes of excitation, interaction, and transformation of wave beams in open
resonant systems. Theoretical and practical results. A scientific and technical basis has been developed for the
creation of dielectrometers in the mm range based on open resonant systems with concentrated coupling
elements, which will allow determining the electromagnetic parameters of solid dielectrics in the form of disks,
having transverse dimensions of the order of two wavelengths and removed from the volume of a hemispherical
OR. The results of studies of surface oscillations on curved OR reflectors of different radii of curvature allow us to
conclude that such oscillations can exist on any curved surfaces, including mirror antennas and Cassegrain
antennas at a certain ratio of the aperture size to the diameter of the radiation incident on it at the level of 1/e.
Novelty of scientific results. For the first time, it was proposed that at normalized distances between mirrors
L/R=0.72:0.76 in a hemispherical resonator, together with the TEM00q oscillation, a surface oscillation is excited,
which is determined by the ratio of the aperture of the curved reflector and the size of the spot of the field of the
fundamental oscillation on it. For the first time, it was shown that the axially symmetric oscillations TEM*01q,
which are excited in the resonator by means of coupling elements shifted to the periphery of the curved reflector,



have a region with zero electric field strength in the center, and their field structure is a symbiosis of two higher
axially asymmetric oscillations TEM10q and TEM20gq. It is experimentally shown for the first time that the presence
of a flat insert in the center of a spherical mirror will lead to the excitation in the resonator as the first higher
oscillation not TEM20q, the field structure of which is described by Hermite-Gauss functions, but TEM10q, which
is axially symmetric and the field structure of which is described by Laguerre-Gauss functions. It is experimentally
established for the first time that the VR component with a segment of a circular oversized waveguide with a TE11
wave can be used to determine the electromagnetic parameters of solid dielectrics in the form of disks. Such a
resonant system can be used not only in mm, but also in submillimeter ranges. Research methods. The basic
methods of quasi-optics and well-known numerical methods of problems of electrodynamics were used to solve
the tascs set in the work. In particular, the method of calculating the energy characteristics of antennas in the near
zone; the test body method; the method of measuring the losses of waveguide elements when they are turned on
for reflection and for transmission using the panoramic meter KCXH P2-69. In experimental studies of open
resonators and physical phenomena occurring in them, well-known methods of microwave measurements were
used. Degree of implementation. The results of the work can be recommended for use in organizations: V. N.
Karazin Kharkiv National University (Kharkiv), Kharkiv National University of Radio Electronics (Kharkiv), Radio
Astronomy Institute of the National Academy of Sciences of Ukraine (Kharkiv), O. Ya. Usykov Institute of Radio
Physics and Electronics of the National Academy of Sciences of Ukraine (Kharkiv), Institute of Electrodynamics of
the National Academy of Sciences of Ukraine (Kyiv), Institute of Physics of the National Academy of Sciences of
Ukraine (Kyiv). Scope of use. The proposed composite VR with a segment of a round oversized waveguide with a
TE11 wave can be used to determine the electromagnetic parameters of solid dielectrics in the form of disks, both
in mm and in submillimeter ranges. The use of a composite VR, which is excited by the oscillation of the TEM20q,
allows you to create an interference key for a powerful source of single and pulse-periodic microwave radiation.
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dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:



VIII. 3akr04Hi BimoMocTi

Biacue IIpizBume Im's I1o-6aTbKOBI Cremenko Cepriit OniekcannpoBuy
rOJIOBH pagy

Biacue IpizBume Im's I1o-6aThKOBI Cremenko Cepriit OniekcannpoBuy
rOJIOBYIOYOTO Ha 3acCifiaHHi

BiamoBiganbHUH 32 MiATOTOBKY IBanyenxo I. B.

00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




