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1. B1acTUBOCTI CUHTYJIIPHOI KOMIIOHEHTU TU(PaKLiliHOTo NoJs Ta ii 3aCcTOCyBaHHSA B 3a7a4ax AUPPaKIii.

2. The properties of singular component of diffraction field and its application for apertured electromagnetic field
modeling.

Pedepar:

1. Inceprarnist NpUCBAYEHA PO3BUTKY HOBOTO MiTXOAY 10 aHAJITUYHOTO Ta €KCIIEPMMEHTAJILHOTO AOCIiIPKEHHS
syl gudpaxiii, mo 6a3yeTbcsl Ha HOBIM XBUJIBOBIM iHTepIIpeTalii CTpororo po3s'sisky 3ommepdenbia 3aaadi
nudpakuii naockoi xBuii Ha HaniBIIoMmKHI. OCHOBOIO MiTXOY € BUMIJIEHHS CUHTYJIIPHOI KOMIIOHEHTH
IudpakifiHOTO MO, SIKa MICTUTh B COO6i MPakTUYHO BClO iHdOpMallilo IPO BUHMKAIOUUI XBUJIbOBUIH MPOLIEC.
[IpoBeneHuil aHai3 MPOCTOPOBOI CTPYKTYPU AUGMPAKLIAHOrO [0JI 3 BAKOPUCTAaHHSM AUCIIOKalliil XBUJIbOBOTO
(dPOHTY, ONITUYHNX BUXOPIB CUHTYJISIPHOI KOMIIOHEHTH 1107151, BrsiBiieHi Ta osiCHeHi 3aKOHOMIPHOCTI eBOJIOLi]
JIiHIAHUX gucioKaliil npu TpaHcopmaliii anepTypu Bif Kpyrosoi 10 einTuyHoi Ta 6inbu ckianHoi. OTpuMaHo
KOMITaKTHUMI PO3B's130K 33a4 AU paKLii JOBiIbHO HAaXWJIEHO] IIJIOCKOI XBMJIi HA IIIJIMHI Ta CMYKLli 3 TOYHUM
BpaxyBaHHSIM IPAaHMYHYX YMOB Ha MIOBEPXHi €KpaHy Ta JOCIiI)KEHA CTPYKTypa NPUTUCHYTOTO NOJIS, SIKE Biflirpae

BaXJIUBY poJib B POpMyBaHHI InQpaKLilfiHOTo 11015 06JIM3y Kpalo MepenKkoayu. YToO4YHeHa KapTuHa GOpMyBaHHS



OJIVKHBOTO Ta AA/IbHBOTO T0JIS [IpY AU paKlii 1a3epHUX MY4KiB HA HAMIBIJIOUMHI i IOSICHEHA CUMETPisl 1aJIbHbOTO
I10J1s1 IPY Pi3HOMY CTYIIeHi IepeKpUTTs TUPpaKkLiliHUM €KPaHOM epMiT-rayCcoBOro Iy4ka.3arnpornoHOBaHO METO],
no6yj0BY pO3B'sI3KY 3a1ayi Audpakiii naockoi XBuii Ha NOBiIbHIN IBOBUMIPHIl ifjeasbHO NPOBiAHIN anepTypi 6e3
[IapakciaJbHOro HabVbKeHHs. Ha 10ro OCHOBI CTBOPEHO aJITrOPUTM PO3PAXYHKY AM(PAKLIHOTO MOJIs Ta
IIPOBEZIEHO KOMIT'IOTEPHE MOJEJIIOBAHHSI i eKCIIEPMMEHTAIbHE NOCIIiIPKeHHS qupaKLii 1a3epHUX Iy4YKiB Ha

aMILITyJHO-(Pa30BUX MACKaX.

2. The dissertation is devoted to developing new methods of analytical and experimental investigation the
diffraction phenomena. A new treatment of the well-known Sommerfeld solution of the problem of plane-wave
diffraction from a perfectly conducting half-plane is reported. The investigation of the singular wave component
as informative part of diffraction field is an important new trend. It was shown that a system of dislocation in
singular component composes the skeleton and represents the diffraction field topology. The analysis of topology
of the diffraction field in case of plane wave diffraction on a slit and elliptical aperture was performed. The
transformation of optical vortices trajectory under smooth deformation of aperture from circular to elliptical was
studied. The vortices generation by plane wave diffraction on a wireframe elliptical aperture was considered. New
compact solution for a field, which formed by linearly polarized plane wave diffraction on a perfectly conducting
slit and a str ip, was obtained. For thoroughness the structure of additional evanescent wave for exact satisfying
the boundary condition was considered. On the basis of this new representation the problem of diffraction
arbitrary beam on the perfectly conducted half plane was solved. Due to this approach the symmetry features of
diffraction process of arbitrary beams on half-plane, in particular symmetry in a far field are found out at a various
degree of blocking of a beam by the screen. It was proposed a new method of apertured field modeling, based on
the integral EDW-representation of diffraction field without paraxial approximation. Due to peculiarity of kernel
this representation is very useful for providing numerical modeling the laser beam diffraction on complex
amplitude-phase mask.
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