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2. The electrodynamical charachteristics of hybrid metal-dielectric structures with slot discontinuities

Pedepar:

1. O6'exT mocaimKeHHs:siBULLe NUdPaKLii BJaCHUX XBUJIb HA HEOJHOPiAHOCTAX minnHHoro tuny B 'MJIC pisHoro
(OpMOYTBOPEHHS. MeTa NOCiI)KeHH:pO3p0o0Ka eJIEKTPOANHAMIYHNX MoJesiell i e(PeKTUBHUX YUCEIbHO-
aHAJITUYHUX ANTOPUTMIB PO3paxyHKy XapakTepucTuk 'MJIC 3a HagBHOCTI HEOQHOPIAHOCTEN LIIIMHHOTO TUITY;
eKCIlepuMeHTasIbHa Bepudikallis KJI0YOBUX I10JI03KeHb MoJiesieil. MeToy JoCliIyKeHHS:IIPU 100y 0Bi
MaTeMaTU4YHUX MoJiesiell OYB BUKOPUCTAaHWI €JMHUI MifXiM, B OCHOBI SIKOTO JIEKUTh METO/L, HalliBOOEpPHEHHS
onepaTopa KpanoBoi 3afadi. EIeKTpOMAarHiTHi oJis y CleKTpasbHii (GOpMi NIPEACTaBISINCS Y BUTTISAL
CyIeprio3uliii MI0CKUX ab0 NUIIHAPUYHUX XBUJIb. 3anadi audpakuii Ta po3cisHHsI GOpMYIIIOBaINCS SIK 3a7a4i
BM3HAYEHHS HEBIJOMUX aMIJITy/i IPOCTOPOBOrO CIeKTpa AU(paroBaHoro Ta BifduToro noJis. Onuc
€JIEKTPOJMHAMIYHUX BIIACTUBOCTEN 00'€KTIB, 10 BKJIIOYAIOTh Y CE€0€ €KBiAMCTAaHTHO PO3TAlIOBaHi HEOQHOPILHOCTI,
3iICHIOBABCS 3 BUKOPUCTAHHAM KOHLEILII BJJACHUX XBUJIb aHAJIOTTYHOI HECKIHYEHHOI IePiOANYHOI CTPYKTYPHU.

Meropm, HaniBoGepHEHHs onlepaTopa KpaioBoi 3aa4i peasi3oByBaBCs 3 BUKOPUCTAHHSIM OII€PATOPHOTO METOLY.



HoBu3sHa: Bepiue y pamKax €IMHOTO MiX0Ay 100 PO3B'A3aHHS 3a7a4 AUudpakiiii Ha CKIaJHOKOMIIO3ULITHUX
€JIEKTPOJUHAMIYHMX 00'€KTaX, 1110 MalOTh Y CBOEMY CKJIaZi 0OMeKeHi abo HaniBHECKiHUEHHI [TOCIiIOBHOCTI
iI€EHTUYHMX €KBIJUCTAHTHO PO3TalllOBAaHUX HEOJHOPIAHOCTE, 100y I0BAaHO KOPEKTHI MaTeMaTU4Hi MOAei, siKi
IO3BOJIMJIN 3IiMICHUTY 6araTonapaMeTpUYHNN aHali3 3aJ1€KHOCTI €JIEKTPOAUHAMIYHNAX XapaKTEPUCTUK
€JIEKTPOMArHITHUX I10JIiB Bifl FeOMETPUYHUX PO3MIpiB i MaTepiaibHMX KOHCTAHT 30YIPKyBaHUX 00'eMiB i
BUIIPOMIHIOIOYMX CTPYKTYP, YaCTOTHO-€HEPreTUYHI Ta XapaKTEPUCTUKU CIIPSIMOBAHOCTI, CIIEKTP 4aCTOT;
BCTaHOBJIEHO XapaKTEPHI CYKYITHOCTI [TapamMeTpiB PO3CisiHHA BiacHUX xBUJb 'MJIC Ha MOOAMHOKIN [TO3L0BXKHIM i
[IOIepeYHiil HEOOHOPIAHOCTAX WIJIMHHOIO TUITY B 30BHIIIHLOMY €KpaHi Ta Ha NePiogUYHMX [TOCIiTOBHOCTIX TAKUX
HEOJIHOPITHOCTEH, [TPU SIKUX MOKJINBE e(PeKTHUBHE BUITPOMiHIOBaHHS. Cepielo YMcebHUX eKCITEPUMEHTIB
II0Ka3aHo, 1110 BUIIPOMIHIOBaHHS Ha ocHOBHOMY Tumi XBuili TMJIC manoedekrusHe. [TokazaHo, 110 epeKTHUBHE
BUIIPOMIHIOBAaHHS BUHMKAE a00 N06IU3y KPUTUYHUX YACTOT 30yIKEHHS BULIUX TUIIB XBUJIb, HA SIKMX 31ilICHIOETHCS
IIEPETBOPEHHS OCHOBHOT'O TUITY XBUJIi B OIVH 3 BUTIKaIOYMX THUIIiB, 200 32 paXyHOK pO3TalllyBaHHS B 06J1aCTi
MIOUIMPEHHS €JIEKTPOMArHiTHOI XBUJIi I€PiOUYHOI [TOCiZOBHOCTI HEOIHOPIAHOCTEN; IJISIXOM BUMIpiB
IUCTIEPCIHUX XapaKTEPUCTUK i AiarpamM CIIPSIMOBAHOCTI MiITBEPAKEHO PO3PAaXyHKOBI JaHi 0J0 BU3HAYEHHS
4aCTOT, Ha SKUX CIIOCTEPIraeTbcs e(peKTUBHE BUIIPOMIHIOBAHHS CTPYKTYP; €KCIIEPUMEHTAJIBHO BCTAHOBJIEHO
rpaHNYHi 3HaYEHHS T€OMETPUYHUX PO3MIPiB CTPYKTYP i iX CHiBBiIHOIIEHHS 3 YaCTOTHUM I1aPaMETPOM, NIPU IKUX
BHMKOHYETbCSI YMOBA Jie/ib IOMITHOTO B3a€EMHOT0 BIVIUBY PO3Cil0BauiB (LIiIH) 32 BiJIbHUM IIPOCTOPOM - I1epiof,
po3TallyBaHHS IJIMH Ma€ OYTH MOPiBHSIHUH 3 NOBXUHOIO XBUJIi; HA OCHOBI PE€3yJIbTaTiB YMCEJILHOTO MOJIEIIOBAHHS
1 eKCIIepUMEHTANIbHUX BUMIpiB gaHnx 'M/IC cTBOpEHO KOHCTPYKILIi JBOX BUIIPOMIHIOIOUUX MOIYJIIB, SIKi 3aXUILEHI
nateHTaMu YKpainu. CTyIliHb BIPOBAIPKEHHS: PE3YyJIbTATH BIIPOBAP)KEHO B HABYAJIbHUI MPOLEC, Ta B IHCTUTYTI

TPaHCIIOPTHUX cucTeM i TexHosorii HAH Ykpainu. 'any3b BUKOpUCTaHHS: paiioi3uKa Ta eJeKTpoHiKa.

2. The object of investigation: the phenomena of diffraction of eigenwaves by slot discontinuities in HMDS with
different shaping. The goal of investigation: developing of electrodynamical models and efficient numerical-
analytical algorithms for calculating the characteristics of HMDS with the presence of slot discontinuities; the
experimental verification of the key elements of the model. The methods of investigation: by the creation of
mathematical models used a common approach, which is based on the method of semi-inversion operator
boundary-value problem. Electromagnetic fields in the spectral form are represented as a superposition of plane
or cylindrical waves. The diffraction and scattering problems formulated as the problem of determining of the
unknown amplitudes of the spatial spectrum of the diffracted and reflected fields. Description of the
electrodynamical properties of objects, which include the equidistant discontinuities carried out using a concept
of eigenmodes of similar infinite periodic structure. The method of semi-inversion operator boundary-value
problem was realized using the operator method. The novelty: for the first time a single approach to solving
problems of diffraction problems on complicated electrodynamical objects which have in their composition
bounded or semi-infinite sequences of identical equidistant discontinuities was formulated, the correct
mathematical model have been built. They allowed to carry out multivariable analysis of the dependences of the
electrodynamical characteristics of electromagnetic fields v.s. the geometric dimensions and material constants of
the excited volume and radiating structures, frequency-energy and directional characteristics, the frequency
spectrum. The character parameters of the scattering of eigenmodes HMDS by a single longitudinal and transverse
slot discontinuities in outer screen and by periodic sequences of such discontinuities when the effective radiation
is possible have been established. A series of numerical experiments show that the radiation on the main wave type
of HMDS is ineffective. It is shown that the effective radiation is appeared or near the cat off frequency of higher
order modes, in which the transformation of the main types of waves in one of the leaking types is realized, or by
placing in the region of electromagnetic wave propagation a periodic sequence of discontinuities. By measuring
the dispersion characteristics and radiation patterns the calculated data on the frequencies at which there is
effective radiation patterns were confirmed; the boundary values of the geometric dimensions of the structures
and their correlation with the frequency parameter by which the following condition of absence of mutual
influence of the scatterers by free space were experimentally established. It is that the period of placement of slots
should be comparable with the wavelength. Based on the results of numerical modeling and experimental



measurements of HMDS data structures of two radiating units were created. They are defenced by patents of
Ukraine. Degree of implementation: the results are using in the learning process and in the Institute of Transport
Systems and Technologies of NAS of Ukraine. Field of use: radiophysics and electronics.
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