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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0COOM: IncTuTyT disuxku HAH Ykpainu
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.33.43

Tema gucepranii:
1. EBOJ’[IOLHS] Ta XapaKTEPUCTUKU JIA3EPHUX Hy‘{KiB 3 OIITUYHUMU CUHTYJIAPHOCTSAMU

2. Evolution and characteristics laser beams with optical singularities

Pedepar:

1. B pucepTaniiiHiil poboTi pecTaBiieHi pe3yabTaTy AOCHiIKeHHs 3aKOHOMIPHOCTE PO3IMOBCIOKeHHS (Pa3oBUX
CHHTYJISIPHOCTEN Ha NPUKIAAX iX JIOKalIbHOI caMo TpaHcdopMallii B JI0Ka/IbHI KpaloBi fycIoKallii i3 3BMiHOI0 3HAKY
TOIIOJIOTIYHOrO 3apsay. JaHi pe3yabTaT OTPUMAHO 17151 BUMIAJKiB IIPOXOKEHHS ONITUYHOIO BUXOPY Yepe3
UWIIHIPUYHY JIiH3Y, Ta [AJis1 BUIIaAKy TpaHchopmallii 1umnosist onTuyHux Buxopis (OB) B KinbLeBy KpalioBy
Juciokauio. KpiM 1poro foCiikeHo MOKIIUBICTb IOJBIHOI 3HaKO3MiHM 3HaKy OB, 110 3aJIe>KUTH BiJl TapaMeTpiB
ny4xa. Po3po6s1eH0 HOBY METOJIMKY [1JIs1 BUBHAUEHHS BEJIMUMHU Ta 3HAKY TOIOJIOTIYHOrO 3apsily OIITUYHOTO BUXOPY,
10 6a3yeThCsl HA BUKOPUCTAHHI IMJIIHIPUYHOI JIIH3M Ta OCOOJIMBOCTSIX XBAJILOBOTO (PPOHTY Micis Hei. JJociaKeHo
BUJ], Ta XapaKTep PO3I0Ainy OpOiTaIbHOTO KyTOBOTO MOMEHTY CKJIAJHUX KOMOIHOBAHMX ITy4KiB TaKUX SIK JIUIIOJI Ta
kBagpymnosi OB. Takox 3a OMOMOTOI0 KOMIT'FOTEPHOTO MOZEJIIOBAHHS JOCIIIPKEHO 3MiHY PO3IOLiIiB
iHTeHCHBHOCTI, a3y, po3Nois OPOITaIbHOTO KYTOBOIO MOMEHTY Ta XBUJIbOBI IOBEPXHi KOMOIHOBAaHMX IYYKiB [IpU
TOIIOJIOTIYHMX PEaKLisX - aHITIALigX AUIOiB Ta KBagpyrosiB OB Ta npu NpoxoiKeHi U0 Yepes KibLeBy

KpailoBy JucioKaljiio. B po6OTi 3arrporloHOBaHO Ta 3aCTOCOBAHO HOBY METOMKY I10 HEIIPSIMOMY BUMIiPIOBAHHIO



napameTpiB CTOKca, 110 O3BOJIUIIO OTPUMATH YUCEJIbHI XapaKTePUCTUKU €JIINTUYHO MOJISIPU30BAHOTO T0JIS Ta
JaJI0 MOXKJIMBICTD OOCJIIIPKyBAaTH TOHKY CTPYKTYPY TaKoro 1nojs - C-To4ku, L-KOHTypH, PO3NOJinu a3uMyTy
noJsisipy3aliii Ta eIinTUYHICTb. EKCIIepUMEHTaIbHUM YMHOM IiITBEPAKEHO BUKOHAHHS 3HAKOBOTO [IPUHIUILY [1JI4
TOIOJIOTIYHOrO iHfeKcy C-TOYOK, @ TAKOXK BUKOHAHHSI N1eTJIEBOTO 3aKOHY ¢(pOPMYJIbOBAaHUX B poboTax [.OpoiiHaa,

Ha OCHOBi BUMIPSIHMX XapaKTE€PUCTUK MOOYI0OBAHO CiTKY TOMNOJIOTIYHMX OCOOIMBOCTEN BEKTOPHOTO MOJIS.

2. Investigation results were present for propagation rules of phase singularities as examples of self-
transformation into local edge dislocation. Two-time topological charge transformation was obtained for beam
passing through cylindrical lens. New methodology designed for definition sign and value of topological charge.
For definition sign and value of topological charge was used cylindrical lens and some properties of optical vortices
(OV). Distributions of orbital angular momentum investigated for complicated combined beams by computer
modeling. Modification of intensity, phase and orbital angular momentum distributions investigated for that
topological reaction - annihilation of dipole or quadruple OV and dipole OV trespass through circular edge
dislocation. The method of the polarization singularities characteristics investigation in optical wave elaborated.
The method based on the analysis of Stokes parameter that measure no directly. Analysis of polarization fine
structure gives position and characteristic of C-point and L-line. Confirmation of sign and loop rules obtained
experimentally.
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