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2. Geometrical analysis of a phase singularity structure of a the optical fibers' radiation field

Pedepar:

1. Y puceprauiiiHiil po60Ti IPOBOLUTHCS aHali3 (Pa30BUX CUHTYJISIPHOCTEN, 1110 BUHUKAIOTh Y M10JIi BUIIPOMIHIOBaHHS
MaJIOMOZ0BUX KPYIJIMX i30TPOIMHUX ONITUYHUX BOJIOKOH i BOJIOKOH i3 CUJIbHOIO aHi3oTportielo. [TokasaHo, o Take
I10JIe y BUTAIKY 30yIKEHHS i30TPOIHOr0 BOJIOKHA LIMPKYJISIPHO I0JIIPU30BAHUM CBITJIOM IIPEICTABIISETHCS y
BUIJISIZIi CYIIePIIO3ULIii ABOX ONTUYHUX CIPSIMOBAHUX BUXOPIB i PyHAAMEHTaNbHOI MOJH, a IJ1s1 aHi30TPOITHOTO
BOJIOKHA IIpY 30YIPKEHHI JIiHIITHO [0JISIpM30BaHUM Y3[I0BX OCi aHi30TpOIii CBITJIOM - Y BUIJISTi CyepIO3Ullii TPhOX
LP mop, i Mae Burssap 3mimaHoi aucsokatii. JliHii ofHaKOBOI iHTEHCUBHOCTI NOOJIM3Y Hei MaloTh BUTJIAT, eJIifca,
IapaMeTpu SIKOr0 BU3HAYaIOTh aMIUITyAHI KoedinienTu 30yKeHHS BIaCHUX MOJ], BOJIOKHA. EKCIIleprMeHTaIbHO 1
TEOPETUYHO 3HaleHa 3ay1e>KHICTh KoedillieHTiB 30yI>)KeHHs MOJI, 3aJIe5KHO Bif] 3CyBY 1a[1al040r0 Ha BXigHUI TOpeLb
nyyka. EKCiepuMeHTaIbHO 1 TEOPETUYHO PO3KPUTI OCOBIMBOCTI IPOsIBY 06epTasibHOro edexty Jomnnepa y
BUINIPOMIiHIOBaHHI ONITUYHOrO BOJIOKHA. [ToKa3aHo, 10 pyx HyJIA B [10JIi BUIIPOMIHIOBAaHHS BU3HAYA€ThCSA

TOIIOJIOTIYHUM 3apsIOoM i cTaHOM noJisipu3alii Mofl. 30yA>KeHHs! OIITUYHOT'O BOJIOKHA IIPABOLUPKYJIISIPHO



[IOJIAPU30BaHUM CBITJIOM IIPUBOIUTD [0 €JIINTUYHOI TPAEKTOPIi HyJIs1 IHTEHCUBHOCTI B I10J1i BUTIPOMiHIOBaHHS, 1110
06€epTaAETLCA 3 MOJIBOEHOIO YACTOTOI NIPOTU HANIPSIMKY OOEPTAHHS MOJIIpU3aTOpa. 3apONIOHOBAHO TPU METOAU
PO3paxyHKy KyTa [IOBOPOTY iHTepepeHLiHOi cripaili, 110 BUHMKAE NIPY CKJIaJaHHI OITUYHOTO BUXOPY 1

(PyHIZAMEHTaJIbHOI MOJU.

2. Dissertation is dedicated to analysis of phase singularities appearing in a radiation field of cylindrical isotropic
optical fibers and highly birefringent fibers. It was shown that in the case of isotropic fiber being excited with
circularly polarized light the radiation can be represented as a superposition of two guided optical vortices and
mode. For the case of anisotropic fiber being excited with linearly polarized light along it's anisotropic axis the
radiated field, having a view of mixed dislocation, can be represented by superposition of three LP modes. Equal
intensity lines close to the singularity is elliptic like. This ellipse parameters determined the amplitude coefficients
of fiber's eigen modes excitation. It was experimentally and theoretically found the dependence of eigen mode
excitation coefficients from the displacement of laser beam on the optical fiber input. It was raveled
experimentally and theoretically character of rotational Doppler effect manifestation in radiation of optical fiber
radiation field. It was shown that the singularity motion in radiation field determined by topological charge and
polarization of modes. The excitation of optical fiber with right circular polarization light leads to the elliptical
trajectory of singularity in radiation field, which has the doubled frequency of rotation opposite to the direction of
polarizer rotation. It was found three methods of calculation the rotation angle of interference spiral, which results
from the superposition of optical vortex and fundamental mode.
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