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Pedepar:

1. Ilepma yacTuHa pucepTauii IpucBsYeHa eKCIIepUMEHTaIbHOMY i YHCEIbHOMY LOCIiIKeHHIO T paKiii My4Kis,
10 MicTsTh onTrYHI Buxopu (OB) Ha Kpalo TOHKOIO HEIIPO30pOro eKpaHa i IinboBiil auadparmi. Bussneno epexru
obepTaHH4 Iy4yKa 3 ocboBUM OB i pereHepalio BUxopa 3 10ro 4aCTUHH, 10 HE MiCTUTb TOUYKU CUHTYJISIPHOCTI. B
IpyTiil 4aCTHHI TEOPETUYHO JOCIIIPKYETbCS CTPYKTYPa XBUIILOBOTO (PPOHTY B 06J1aCTi KPailOBOi KijlbLIeBOi
IYCJIOKaLlil, 110 MOKe OyTH BUKOpHCTaHa sIK MoJesb Kinelp Eiipi. BusiBieHo BUXOpeBy CTPYKTYpY dasu i BeKTopa
[ToMHTiHraTHIHra HABKOJIO JIiHii Hy/1bOBOI aMILIITYy M. O64YMCIIEHO PO3MipH i 3alIPONIOHOBAHO MOSICHEHHSI TaKoi
BHXOPEBOI CTPYKTYPH. EKCIIEpPUMEHTaNIbHO, METOJ0M YOTUPbOXXBUJIbOBOTO 3MilllyBaHHSI B KpucTaii SBN
IIPOBEIEHO OOEPHEHHSI XBUJIbOBOrO GPOHTY CHUHTYJISIPHUX ITy4YKiB. BCTaHOB/IEHO 36€pesKeHHsI 3HAKy TOIIOJIOTiYHOTrO
3apsy npu pazoBoMy o6epHEHHI Ta OTPUMaHO 0O6€pPHEHY IIPOCTOPOBY €BOJIIOL{I0 HECUHTYJISIPHOTO IIy4Ka, 110
BKJIIOYA€ TOMOJIOTIYHY PEaKLilo HapOyKEHHS BUXOPiB. Ha OCHOBI OCTaHHBOIO €KCIIEPUMEHTY 3aIIPOIIOHOBAHO

METO/I, KOHTPOJIIO SIKOCTi (pa30B Oro 06€PHEHHS XBUIbOBOTO (DPOHTY.



2. The first section of the dissertation is devoted to investigation of diffraction, both by experiment and numerical
simulations, of beams containing optical vortices (OV) on an edge of thin nontransparent screen and slit aperture.
It is observed and studied the rotation of on-axies OV beam around its axis and effect of OV regeneration of its
nonsingular part.Theoretical researches of wavefront structure in the vicinity of ring edge dislocation, which can
be used as an Airy ring model, for example, is the subject of the second section. It was discovered a vortex
structure of phase and Poynting vector near zero amplitude line, calculated its dimensions and proposed the
explanations of such a structure. ase conjugation of singular beams was carried out by four-wave mixing in
photorefractive SBN crystal. Topological sign conservation of OV under phase conjugation is the result of the first
experiment. Second, for non-singular laser beam was obtained reversal space evolution with following topological
reacti on of nucleation of OV "dipole". The last experiment is a base of a new method of wavefront quality test for
the process of phase conjugation.
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