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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HapopykeHHs,3HillleHHS Ta €BOJIIOLiSl ONITUYHUX BUXOPIB Y MaJIOMOJIOBOMY BOJIOKHI Ta 6111 I0ro TOpLB.

Ha3sBa po6oTH aHIJIilICbKOIO:

Birth,annihilation and evolution of optical vortices in a multimode fifer and near its outputs.

Pedepar yKpaiHCBKOIO:

3HalIeHO PillleHHs XBUJILOBOTO PiBHSHHS, & TAKOX PiBHSIHHS 0€3[1€pEPBHOCTI HENapaKCialbHUX MYUKiB, 110
MOUMPIOIOTBCS ITOXUJIO A0 ONTUYHOI OCi aHI30TpONHOrO cepenoBuia. 1. Po3paxoBaHuil HeJOKaIbHUI 6iYHUI 3CYB
oci nmyuka. [IpoBejeHO €eKCIIEPUMEHT 10 BU3HAYEHHIO BEJIMYMHU 6iYHOTO 3PYIIEHHS MOHOXPOMATUYHOTO
CUHTyJIsIpHOTO Iyuka Jlarrepa-Taycca, mo nomuproersces 4yepes kpuctaa LiINbO3. 2. 3HaiieHo pilleHHs
I1apaKCiaJibHOrO BEKTOPHOTO XBUJILOBOTO PiBHSHHS 1151 [U(Paryovoro i Heaudparyodoro my4kis gK y CyTO

I BOIIPOMEHE3ATIOMJIIOIOYOMY CEPEOBUIIL], TaK i B CyTO ONTUYHO aKTUBHOMY CEpeLoBuiILi. Po3paxoBaHO
eHepreTnyHy e(eKTUBHICTb KOHBEPCii HECIHTYJIIPHOrO Iy4Ka B CUHTYJISIPHUM IIY4OK i Ha3az,. 3. 3HaiiieHo pillleHHs
BEKTOPHOT'O XBUJIbOBOTO PiBHSIHHS i pO3pax0OBaHi CIIEKTPU MOCTiIHUX PO3MOBCIOIKEHD BJIACHUX MO, ONITUYHUX
BOJIOKOH, BUKOHAHUX Y BUIJIAZ] CIipasibHOI HABMBKU i CKPYTKU OCEM ABOIPOMEHE3aoMIeHHs. Po3paxoBaHi BikHa

IIPOITYCKAHHS i HENPOIYCKAHHS /111 CUHTYJIIPHUX Iy4YKiB y TAKUX BOJIOKHAX.

Pedepar aHIJ1iHCBKOIO:

A solution of the wave equation and the continuity equation of nonparaxial beams propagating obliquely to the
optical axis of the anisotropic medium was found. 1. Nonlocal lateral shift of the beam axis had been calculated. An
experiment to determine the magnitude of lateral shear monochromatic singular Laguerre-Gaussian beam
propagating through a crystal LiNbO3 was held. 2. A solution for paraxial vector wave equation of diffracting and
nondiffracting beams in pure birefringent medium and in pure optically active medium was found. Also the energy
conversion efficiency of nonsingular beam into singular beam and backward was calculated. 3. A solution of the
vector wave equation was found and spectra of the propagation constants of modes, optical fibers in the form of a
spiral winding and twisting the birefringence axes was calculated. The window of transmittance and opacity for
singular beams for such fibers was invented.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Po3paxyHOK MOJISIPU3ALiHMX OMPABOK HAIIPABIEHNX MOJ, B CKPY4€HHUX

aHiBOTpOHHI/IX i einTUYHUX BOJOKHAX 3 YpaxXyBaHHAM Bi,[[6I/ITI/IX XBUJIb.

Ha3zpa HTII anrJiiicbKo¥0: Calculating of the polarization corrections of guided modes in twisted anisotropic
and elliptical fibers, with taking into account of the reflected waves.1. It is shown that the slope of a paraxial beam
propagating through a uniaxial anisotropic medium undergoes a nonlocal lateral displacement, which depends
solely on the direction of circulation of the circular polarization, wavelength and angle, but does not depend on the
topological charge of optical vortices in the beam. 2. It is shown that the anisotropic medium (the optical active
and refractive) capable of generating optical vortices with an energy efficiency close to unity if the initial beam has
an envelope as a function of the Bessel-Gauss. 3. It is shown that optical fibers wich made of the form of twisting
or winding of the anisotropic material capable of transporting optical vortices on the unlimited long distance.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
OTpumaHi pe3yJbTaTH:
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PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 1. Bkazano, 110 B HAKJIOHOMY TIapaKCiaJIbHOMY My4lIli, 110 TIOMUPIOETHCS YEPES OJHOBICHOBOMY
aHI30TPOIIHY CepeLlOBUIILi, 3'SIBJISIETCS HEJIOKAJIbHI 6iYHMI 3CYyB, BEJIMUYMHA SKOTO 3aJI€XKUTh BUKJIIOYHO Bif,
HaIpSIMKY LUPKYJIALI KPYroBOi MoJIsipy3altii, 4OBXUHN XBUJIi i KyTa Haxuily, ajle He 3aJIEXKUTh Bill TOIIOJIOTIYHOTO
3apsly ONTUYHUX BUXOPIB y my4li. 2. BkazaHo, 1110 aHi30TPOIHE CepefOBUIIE (K ONTUYHA aKTUBHA TaK i

I BYXBUJIE3aJIOMJIIOI0YA) 3[]aTHA FEHEPYBATH ONTUYHI BUXOPU 3 EHEPreTUYHOI0 €(DEKTUBHICTIO 6JIM3bKOIO 10
OJMHMLIi, SIKIIO IIOYATKOBUI ITy4OK Mae orubatoudy y Burisai ¢pynHkuii beccens-Taycca. 3. [TokasaHo, 1110 ONTHYHI
BOJIOKHA, BUKOHAHI Y BUIJISIi CKPYTKHU UM HAaBMBKU aHI30TPOITHOTO MaTepiasly 3M1i0HI TPAaHCIIOPTYBATU ONTUYHI

BUXOPU Ha HEOOMEKEHO BEJIVKi BifiCTaHi.
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