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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTHyHHX PyOpHK: 29.31.15

Tema gucepranii:
1. TornosyioriyHa CTPyKTypa CBITJIOBUX I10JIiB 3 NOJISAPU3ALIMHUMY CUHTYJISIPHOCTSIMU

2. Topological structure of the light fields with polarization singularities

Pedepar:

1.V paHiii po6oTi Biepiue npoBefieHe eKCIIepUMEHTaIbHE [OCIiIKeHHS IIOJIIpU3aLiliHO]I CTPYKTypU
HEOJHOPIJTHOTO eJINTUYHO N0JIIPU30BaHOTr0 CBIiTJIOBOTO I10JIs1 HABKOJIO TOYOK 3 KPYroBolo noJsipusatiieto (C-TouoK).
A3yMyT nosisipu3aii y IUX TOUKaX € CUHTYJIIPHAM (HEBU3HAUYEHUM), IO IPU3BOAUTD 1O NOAATKOBOTO
yIOPSAKYBaHHS 110151 HABKOJIO C-TOYOK. 3a 10noMoro CTOKC-MOJISIPUMETPii BUMIPSIHO yCi TPpU MOXIINUBI GOpMU
a3MMYyTaJIbHOTO PO3IOJiNy HaBK0jIO C-TOYKM y IOIIEPEYHOMY I€PEPi3i BUNIaZKOBOIO i30TPOIMHOTO CBITJIOBOTO MOJIS
(Star, Lemon u Monstar). Po3amipu Besnukoi a (Masoi b) niBoceii esirica MaoTs € piBHUME y C-Touli. [IpocTopoBsi
PO3I0LiNny po3MipiB MiBOCEH NOJISIPU3ALINHUX €JIIICIB yTBOPIOIOTh HABKOJIO CUHTYJISIPHOI TOUKM ONTUYHUM 11iab0
(Optical Diabolo) - gBa xoHyCH, 10 TOpKaoThCs y C-Touri. Hamu excriepruMeHTaIbHO JOBEIEeHO iCHYBaHHS JBOX
TUIIIB ONITUYHUX [ia60JliB, 110 BiAPi3HSIOTHCS TUIIAMU IIepepisiB NiouuHaMu a=const (b=const) - esnintuynoro (E) u
rinep6osiynoro (H). JocifkeHo BIJIMB MauX 30ypeHb Ha iCHYI04y NOJISIpUA3aL,iliHy CTPYKTYPY CBiT/Ia. Po3pobyieHa
METOJIMKa BHECEHHS JI030BaHUX 30ypeHb, 3a JOTIOMOTOI0 SIKOI TOCIiIKeHa peakiiisi TOIOJIOTiYHO CiTKU CBiTIOBOTO

I10J1s1 Ha BHeCeHi 30ypeHHs. JleTaJbHO [OCiI>KeHUH NpoLecC aHirinaLii napyu cuHryasipHocteid. C-TOYKU TUITY



Lemon niepep aHirinsiieio nepeTBopoooThcs B Monstar. [TokazaHo, 1o aHIrisnis napy onTUYHUX AiaboJiiB pisHUX
ThniB HeMoxXxnusa. [lapu tuny E-H nosunHI nepetsoputucs 1o crany H-H nepeg, anirinaniero. OnucaHi OCHOBHi
TOIIOJIOTIYHI NTPaBUIa, 110 PErJIaMeHTYIOTh [IPOLeCH aHirinsuii/yrBopeHHs napu niadosis. [lokasaHe icHyBaHHS
CJ1a0KOoro (IIJIaBHE 3MillleHHS €JIEMEHTIB TOMOJIOTIYHO] CiTKM) Ta CUJIBHOTO (CTPMOKOBA NepebyoBa Mif, Hielo
TOIOJIOTIYHMX peaKUill aHirinsnii/3apomkenHs nap C-TO4O0K) TUIIB peakLii NoJSpU3aLiiiHOI CTPYKTYpHU CBiTJIa Ha
30BHIlIHI 30ypeHHS.

2. The results of experimental investigations of an elliptical light field polarization structure around circularly
polarized points are presented. The polarization azimuth is singular at such points. The fine ordering of field
polarization structure was investigated. Each of three morphological forms of azimuthal distribution (Star, Lemon
and Monstar) was measured by Stokes polarimetry technique. The degeneracy of ellipse semi-axes was
experimentally studied for the first time. The optical diabolos (double cone form of ellipse parameters distribution)
are presented. There are two types of optical diabolos: Elliptic and Hyperbolic. They have different conic section
by plane of major (minor) semi-axes constant value. The influence of small perturbation on previously formed field
polarization structure was analyzed using original technique of controllable perturbation insertion. The
annihilation of pair of singular points was investigated experimentally in details. The Lemon point transforms to
Monstar point before annihilation. The Elliptic diabolo transforms to Hyperbolic one analogously. The basic set of
topological rules for diabolos annihilation /creation is presented.
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