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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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1. Indpakuis raycoBUX XBUJIbOBUX IyUYKiB HA TJIOCKUX €KPaHaX 3 IPSIMOKYTHUMHU OTBOPAMU Ta XBUJIEBOJHUMU

HaBaHTa’>XK€HHAIMMU

2. Diffraction of Gaussian wave beams on flat screens with rectangular holes and waveguide loads

Pedepar:

1. O6'eKT BOCIIKEHHS: BEKTOPHI €JIEKTPOMArHiTHI 10J18, PO3CisiHi rayCOBMMU XBUJIbOBUMMU ITy4YKaMU HA MJIOCKUX
IIBOBUMIPHO-TIEPIOANYHUX €KPaHaxX CKiHYEHOI TOBIMHU 3 IPSIMOKYTHUMU OTBOPAMU Ta XBUJIEBOOHUMU
HaBaHTaXKeHHSIMU.MeTa ucepTaliiiHoi po6oTu: po3pobka epeKTUBHOTO YMCIOBOTO aJlTOPUTMY PO3PaXyHKY
€JIEKTPOJMHAMIYHUX XapaKTePUCTUK €JIEKTPOMArHiTHUX I10J1iB, PO3CiSIHUX TayCOBUMU XBUJIbOBUMHU IIy4KaMu Ha
IBOBUMIDHO-TIEPIOIUYHUX €KpaHaX CKiHYEHOI TOBIIMHM i3 IPSIMOKYTHUMU OTBOPAMU Ta XBUJIEBOOHUMU
HaBaHTaK€HHSIMU Ha OCHOBI BiIOMUX aJIrOPUTMIB PO3B'A3KiB "KJII040BUX" 33724 Audpakiii II0CKUX JTiHIMHO
nosnsspu3oBanux TE - Ta TM - XxBUjIb Ha IBOBUMIPHO-TIEPIOIUYHUX CTPYKTYypax. MeTonU IOCIiIKEHHS: [IpU
IOCJiIKeHHI IOCTaBIeHUX AU(PPpaKLiHUX 3a1a4 OyJ11 BUKOPUCTaHI HACTYIIHI aHAJITUYHi Ta YACJIOBi METOAU. 3a
I OTIOMOTO0I0 3BOPOTHOTO NepeTBopeHHs Pyp'e 3HalAEH] B aHAIITUMHOMY BUTJISI CIIEKTPasbHi PyHKLIi Magandux

rayCoBMX XBUJIbOBUX ITyuUKiB. Ha OCHOBI BinoMUX ajiropuTMiB PO3B'A3KiB "KII0OYOBUX" 33724 JudpaKiii Mnaockux



niniiiHO nosnspusoBaHux TE - Ta TM - xBUJIb Ha JBOBUMiPHO-TI€PIOUYHUX CTPYKTYpax 6yB pO3PO06JIE€HUIT aITOPUTM
PO3paxyHKY CIeKTpaybHUX (PYHKLIN PO3CISHUX XBUJILOBUX MTy4KiB HAa IBOBUMIPHO-TIEPIOIUYHUX CTPYKTYpaX Pi3HUX
THUIIiB. BUKOpUCTOBYI0UM METO/, CTallioHapHOi a3y /J1s1 HA6IMKEHOro 00YUCIIEHHS TOABIHUX iHTEerpaiB,
OTpUMaHi BUpPa3u AJi4 JiarpaM CIpPsSIMOBAaHOCTEH I10 TOJII0 Ta 10 MOTY>KHOCTI BilOUTOrO (TOTO, 110 ITPOMIIOB)
XBUJIBOBOT'O ITy4YKa B AasieKiil 30Hi. [yt HabI>KeHOoro 0649NCIeHHS MTOTY>KHOCTI T1a1aI040Tr0 Ta BiIOMTOTO XBUIbOBUX
IIy4KiB 3aCTOCOBaHUY YynceabHUN MeTol CHMIICOHA ITpY OOYKCIIeHH] ToBiliHuX iHTerpasniB. HaykoBa HOBU3HA:
[To6GymoBaHO Ta 3aCTOCOBaHO €(EKTUBHi aJIrOPUTMHU OOUUCIIEHHS €JIEKTPOJMHAMIYHUX XapaKTEPUCTUK PO3CisIHHS
rayCoBHUX XBUJIbOBUX IIy4KiB Ha HU3KY ABOBMMIDHO-TIEPIOANYHUX CTPYKTYpaX, IJId SKUX BiIOMi PO3B'A3KN
"KJII0YOBUX" 337124 AU paKiii MI0CKUX JTiHIIHO MONSIpu30BaHuX enekTpoMarHiTHux TE - Ta TM - xBusb.BusiBieHO
Ta IOSICHEHO e(EKT 3By>KEHHSI liarpaMy CIIPSIMOBAHOCT] XBUJILOBOTO I1y4Ka, PO3CisIHOTO HA €KpaHi 3 IPSIMOKYTHUMU
OTBOpamMu.Briepiie ocyii>keHi OCHOBHI €eHEPreTUYHi XapaKTEePUCTUKY €JIEKTPOMArHiTHUX MOJIiB FayCOBUX
XBUJIbOBUX ITY4KiB, PO3CisSIHUX Ha JBOBUMipHO-TI€piOANYHiii BilOMBHI PELIiTL i3 3aKOPOYEHNX XBUJIEBOIiB
IIPSIMOKYTHOT'O IIEPETHHY B PeXXUMi aBTOKOJiMallii Ta BcTaHOBJIEHO edeKkTu TpaHchopMallii fiarpaM cripsiIMOBaHOCTI
IIYYKiB, BiIOMTUX Y HeA3epKaJbHOMY HalpsSIMKY. Briepie nocifpkeHi peskKuMy HeJl3€pKajIbHOTO BilOUTTS rayCOBUX
XBUJIbOBUX ITyUKiB BiJl PEIIITOK i3 3aKOPOYEHUX XBUJIEBO/IiB IPSIMOKYTHOTO Ta KBaJPaTHOTO NepEeTHHIB. [IokazaHO
MO>KJIUBICTb YIIPABJISATU ITOTY>KHICTIO HEJ3EPKAJIbHUX MYYKiB IIJIIXOM 3MiHUM NOBXUHU 3aKOPOYEHUX XBUJIEBOB.
Yuci0BUMU METOJIAMU OTPUMAHO PO3B'SI30K 33/a4i Iu@paKiiii XBUJIbOBOrO Iy4Ka Ha IIJIOCKOMY ABOBUMIpPHO-
[epioAUYHOMY ABOXEJIEMEHTHOMY ifleaJIbHO IIPOBiJHOMY €KpaHi CKiH4€HOI TOBIIMHU 3 IPSIMOKYTHUMU OTBOPaMH,
6a30BuUI1 OCEPENIOK SIKOTO MICTUTD iBAa XBUJIEBOJU Pi3HUX NepepisiB. 3HaiAeHO (i3uyHi yMOBU Ta JOCTIIXKEHO
MO>XJIMBOCTI IIEPETBOPEHHS [10J151pM3allii B rayCOBUX XBUJILOBUX ITy4YKaX IIPU PO3CisIHHI HA BifiOVBHI
IBOXEJIEMEHTHIN pelIiTi i3 3aKOpOYeHUX NPSIMOKYTHUX XBUJIEBOIiB, 6a30Ba KOMipKa SKOi MiCTUTb [1Ba XBUJIEBOJU
i3 B3aEMHO OPTOrOHAJIbHUMU IIMPOKUMU Ta BY3bKUMU CTiHKamu. Cpepa BUKOPUCTAHHS: pafiodisuka Ta

€JIEKTPOHiKA.

2. Object of research is the vector electromagnetic fields scattered by Gaussian wave beams on flat two-
dimensional periodic screens of final thickness with rectangular apertures and waveguide loadings. The purpose of
dissertational work is development of effective numerical algorithm of calculation of electromagnetic
characteristics of the electromagnetic fields scattered by Gaussian wave beams on two-dimensional periodic
screens of final thickness with rectangular apertures and waveguide loadings on the basis of known algorithms of
decisions of "key" problems of diffraction of flat linearly polarized TE and TM - waves on two-dimensional periodic
structures. Methods of research: at research of diffraction problems following analytical and numerical methods
By means of Fourier return transformation spectral functions incident Gaussian wave beamss are found in an
analytical kind. On the basis of known algorithms of decisions of "key" problems of diffraction flat linearly polarized
TE and TM - waves on two-dimensional periodic structures the algorithm of calculation of spectral functions of
the scattered wave beams on two-dimensional periodic structures of various types has been developed. Using a
method of a stationary phase for the approached calculation of double integrals, expressions for pattern on a field
and on capacity of the reflected (passed) wave beams in a far zone are received. Simpson's numerical method is
applied to the approached calculation of capacity of the incidental and reflected wave beams at calculation of
double integrals. Scientific novelty: effective algorithms of calculation of electromagnetic characteristics of
Gaussian wave beams scattering on two-dimensional periodic structures for which decisions of "key" problems of
diffraction flat linearly polarized electromagnetic TE and TM -waves are known are constructed and applied. The
effect of narrowing of the pattern of the wave beam scattered on the screen of rectangular apertures is established
and explained. For the first time the basic power characteristics of electromagnetic fields of the Gaussian wave
beams scattered on a two-dimensional periodic reflective array of short-circuited wave guides of rectangular
cross section in a autocollimation mode are investigated and effects of transformation of pattern of the beams
reflected in not specular direction are established. For the first time modes of not specular reflection of Gaussian
wave beams on an array of the short-circuited waveguides of rectangular and square sections are investigated. The
opportunity to operate by capacity of not specular beams by change of length of the short-circuited waveguides is
shown. Numerical methods receive the decision of a problem of diffraction of a wave beam on the flat two-



dimensional periodic two-element ideally spending screen of final thickness with rectangular apertures which
base cell contains two waveguides of various sections. Physical conditions are found and opportunities of
transformation of polarization of Gaussian wave beams are investigated at dispersion on a reflective two-element
array of the short-circuited rectangular waveguides which base cell contains two wave guides with mutually
orthogonal wide and narrow walls. Sphere of use: radiophysics and electronics.
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