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1. Tonosioriyxi peakuii Ta NepeTBOPEHHS CIIEKTPY OPOITaIbHOrO KYTOBOT'O MOMEHTY B OIITUYHUX ITyYKax

2. Topological reactions and transformation of the orbital angular momentum spectrum in optical beams

Pedepar:

1. Ilepma yacTuHa AUCEPTALiliHOI pO6OTU MIPUCBSIYEHA TEOPETUYHOMY JOCIIIIPKEHHIO TOMOJIOTIYHUX PEaKLii, 110
BiZIOYBalOTHCS y CBITJIOBI XBUJI 3 JIIHINHUMU KPalOBUMU AUCIIOKALIiSIMUA XBUJILOBOTO (PPOHTY ([IONIEPEYHNMU
ONTUYHMMHU BUxopamu). ONITUYHE MOoJI€ 3 KPaOBUMU AMUCIIOKALiSIMA MOZEJIOBAIOCH 32 IOIIOMOTOI0 €CTPYKTUBHOI
iHTepdepeHLii 1BOX UUIHAPAYHMX IayCOBUX MyUKiB. by fOCIiIKeHi OCHOBHI €Tany aHirinsanii nonepevyHux
ONTUYHUX BUXOPIB Ta PO3rOPTaHHS KpailoBoi fucioKauii. ¥ Apyriit yacTuHi po60TH IPOBeIeHO aHali3 CTPYKTypHU
CBITJIOBOTO IT0JI51 XBUJIb 3 ONITUYHUMU BUXOPaMU, 1110 CTBOPEHI 32 IOMTOMOI'0I0 6iHapHUX KOMII'IOTepHO-
CUHTE30BaHUX roJIorpam. 30KpemMa, ITOCIiIKyBJIUCh CBITJIOBI ITyYKU 3 LIJIMMU T [TIOJIOBUHHUM TOIIOJIOTIYHUMU
3apsaMu ONITUYHUX BUXOPIB. 3HaWEeHi PO3IOAINY aMIUIITy i B AasbHIN gudpakiiiiHil 30Hi AJ1s1 BULe3raJaHuX
ny4kiB. [TokasaHo, 1110 [y4OK 3 [I0JIOBUHHUM TOIIOJIOTIYHUM 3apsIOM Y NaJIbHIN 30HI € Cynepro3ullieio 6e3BUXPOBOi
KOMIIOHEHTU Ta KOMIIOHEHTH 3 OCbOBUM BMXOPOM OAMHUYHOrO 3apsay. TpeTs yacTuHa NPUCBSTYEHA NOCIiIPKEHHIO
Op6iTaZbHOrO KYTOBOTO MOMEHTY NapajieIbHO 3CYHYTUX Ta BiIXWJIEHUX ONTUYHUX ITy4KiB. AHAJII3 IPOBOAUBCS IS

raycoBoro mnydka ta mog, Jlareppa-T'aycca. [y KOXXHOTO BUIIa[IKy OyJIM 3HaleHi ClIEKTpU Op6iTasbHOrO KYTOBOTO



MOMEHTY Ta [T0Ka3aHa 3aJIe>KHICTh LIUX CIIEKTPIB BiJl BEJIMYUHY BiAXWUJI€HHS YU 3CyBY. TaKoX y poOOTi MOKa3aHe
iCHyBaHHS AUCKPETHOIO YaCTOTHOTO CIIEKTPY, IIOB'13aHOTO 3i CIIEKTPOM OPOITasbHOIO KyTOBOTO MOMEHTY, B

3CYHYTOMY YH BiIXMJIEHOMY IIy4KY, II0 O6E€PTAETHCS.

2. The first part of the thesis is devoted to theoretical investigation of topological reactions which take place in an
optical wave with linear edge dislocations of the wave front (transversal optical vortices). The optical field with
edge dislocations was simulated by means of destructive interference of two cylindrical Gaussian beams. The main
stages of annihilation of the transversal optical vortices and unfolding of the edge dislocation were investigated. In
the second part of the thesis an analysis of optical field structure for waves with optical vortices produced by the
binary computer-generated holograms was carried out. In particular, optical vortex beams with integer and ?
fractional topological charges were investigated. For such beams the amplitude distributions in the far field were
found. It was shown, that the optical vortex beam with ? fractional topological charge can be represented in the far
field as a superposition of a vortex-free component and axial single-charged optical vortex. The third part is
devoted to investigation of the orbital angular momentum of laterally displaced and angularly deflected optical
beams. An analysis was accomplished for Gaussian beam and Laguerre-Gaussian modes. The orbital angular
momentum spectra were found for each case and dependence of these spectra on the displacement or the
deflection angle was shown. For rotated laterally displaced or angularly deflected beam the existence of discrete
frequency spectrum, which is related to the orbital angular momentum spectrum was demonstrated.
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