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Pedepar:

1. PoboTa npucBsiueHa CUCTEMaTUYHOMY [OCJIiIP)KEHHIO OCHOBHUX BJIACTUBOCTEN ONTUYHMX IIYYKiB 3 pazoBrMu
CHHTYJISIPHOCTSIMU, 200 IYCJIOKALliSIMU XBUJIbOBUX PPOHTIB. [T0SICHIOETHCSI [IPUYMHA BUHMKHEHHS OpOiTalIbHOTO
KyToBOro MomeHTy (OKM) y nmydka 3 ONTUYHUM BUXOPOM. PO3risinaoThcs KpaoBi AUCI0KaLlii XBUIIbOBOTO (PPOHTY
Ha mozeri inTepdepeHLii ABOX ABOBUMIPHUX a0 3BUYAMHMX ayCCOBUX My4KiB. [Toka3aHi cuieHapii Kosancy
CHUCTEMMU 3 [IBOX MOTIEPEYHUX ONTUYHUX BUXOPIB Ta ABOX JiHil (Ha30BUX Cifies1, a TAaKOXX PO3TOPTaHHS KPanoBoi
IVICJIOKALlil IpY 3iTKHEHH] 3 JliHielo ¢asoBoro ciga. Ha 6a3i rosorpagiyHoro NpyHLKINY po3pobjieHa METOMKA
reHeparii 71a60paTOpHUX MYYKiB 3 AUCIOKALISIMU XBUJIbOBOTO OPOHTY Y BUTJISII OCbOBUX Ta [10320ChOBUX ONITUYHUX
BUXOPIB, 30Kpema y BUIJIsAL cyneprno3utiii 1sox Moz Jlsreppa-T'aycca. BBoguTbcs TepMiH ,,KOMOIHOBaHUX " ITYUKiB,
K cyneprosutii 1Box abo aekinbkox Moy, Jisreppa-T'aycca. Po3risfaioTbest TpaekTopii ONTUYHUX BUXOPIB Y
KOMOIHOBaHMX NyYKax. JleMOHCTPYEThCS MOXJIMBICTh BUXOJly TPAEKTOPIii BUXOPY 32 MeXi ITy4yKa Ta NOPYLIEHHS
3aKOHY 30€PE>KE€HHS CyMapHOTO TOIOJIOTiYHOro 3apsay. s KoM6iHOBaHMX Iy4YKiB BUKOHAHUI aHali3 pO3MOiny
OKM y nepepisi my4ka Ta ofiep>kaHuil aHaIiTUYHUH BUpa3, o onucye iHTepdepeniro OKM myukis. 3a 101oMoromo



J1abopaTOPHUX IyUKiB BIIEPILE B ONITUYHOMY €KCIIEPMMEHTI NOCJIiJIKEH] aHIiriis1is ONTUYHUX BUXOPIB 3
IIPOTWJIEKHUMU 3HAKaMU TOIOJIOTIYHUX 3apsiiB Ta 06epTaHHs [Iapyu BUXOPIB 3 TOIMOJIOTIYHUMHU 3apsilaMy OJHOTO
3HaKy HaBKOJIO ONITUYHOI OCi Iy4ka. Peasri3aoBaHa cxema IIPOCTOPOBOrO PO3MiJIEHHS KOMIIOHEHT OIITUYHOrO Iy4Ka,
11O BiJPi3HSIOTHCS 32 3HAYEHHSIM OpPOIiTAJIbHOTO KYTOBOIO MOMEHTY. EKCIIleprMeHTaIbHO NOCIIiIKeHa reHepartis
(pa30BUX AMCIIOKALIN MIJIIXOM YTBOPEHHS CBITJIOIHIyKOBAHOI JIiH3U B HEJIHIHHO-ONTUYHOMY CepeloBulli. Bnepuie
[TIOKa3aHO MOJBOEHHS TOIOJIOTIYHOrO 3apsily ONITUYHOTO BUXOPY IIPU reHepallii Ipyroi ONTUYHOI FTapMOHIKHU.
Brniepiue B onTMYHOMY Ziania3oHi 6yB BUKOHAHUI O6€3M10cepeiHil eKCIIEPUMEHT 10 CIIOCTEPEXXEHHIO POTALIiTHOTO
edekry JJonmepa 115l My4KiB 3 OpOiTaIbHUM KYTOBUM MOMEHTOM, [IPY 3CYBi 4aCcTOTU NOPsiaKy 1 ', PeanizoBaHo
OJIHOITy4YKOBU1 iHTEpdepoMeTp 1J1sl BUMIPIOBAaHHS (PAa30BOr0 3CyBY MixK KOMIIOHEHTaMU 3 HYJIbOBUM Ta
HeHy1boBUM OKM Ipu o6epTaHHi KOMOIHOBAHOTO IyyKa. Briepie 6ys10 OTPUMaHO ClieKTpajibHe po3zineHHss OKM-

KOMIIOHEHT IIPY OOEPTaHHi ITyuKa.

2. The research is devoted to a systematic study of main properties of optical beams with phase singularities, or
wav-front dislocations. The origin of appearance of orbital angular momentum (OAM) is explained for a beam with
an optical vortex. Edge dislocations of wave fronts are considered on a model o interference of two two-
dimensional or ordinary Gaussian beams. Scenarios of a collapse of a system of two transversal optical vortices and
two lines of phase saddles are shown, as well as an unfolding of an edge dislocation in the collision with the saddle
line. On the basis of a holographic principle, a method of generation of laboratory beams with wave-front
dislocations in the form of axial and off-axis optical vortices was developed, particularly as a superposition of two
Laguerre-Gaussian modes. A term "combined beams" is introduced, as a superposition of two or more Laguerre-
Gaussian modes. Trajectories of optical vortices are considered for combined beams. A possibility is demonstrated
for a vortex trajectory to leave the beam, and therefore a violation of the low of the topological charge
conservation. For a combined beam an analysis of OAM distribution across the beam was performed, and a general
formula of OAM interference was obtained. With the aid of laboratory beams first time in the optical experiment
an annihilation of optical vortices with opposite signs of topological charges and rotation of a pair of vortices with
topological charges of equal sign around optical axis were studied. A scheme of spatial separation of components
of an optical beam, which are different in the sense of orbital angular momentum value was proposed and
experimentally realized. Experiments were performed for the study of phase dislocations formation in a beam due
to light-induced lens in a nonlinear optical medium. In the first time a doubling of the topological charge of an
optical vortex in the process of second-harmonic generation was shown. In the first time in an optical region a
direct experiment was carried out for observation of the rotational Doppler effect for beams with orbital angular
momentum, on the level of frequency shift 1 Hz. One-beam interferometer was realized for the measuring of phase
shift between components with zero and nonzero OAM while rotation of a combined beam. In the first time a
spectral selection of OAM components was obtained for a rotating beam.
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