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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.31.15

Tema gucepranii:

1. BeKTOpHi CUHTYJISIPHOCTI Y YaCTKOBO KOT€PEHTHUX CBITJIOBUX IOJISIX

2. Vector singularities in partially coherent light fields

Pedepar:

1. Y po6oTi BUSIBNIEHO 1 JOCHII)KEHO HOBUM KJIaC BEKTOPHUX CUHTYJIIPHOCTEH, IPUTaMaHHUX YaCTKOBO IIPOCTOPOBO
KOT€PEHTHUM, NOJIIPUA3AL,iiHO HEOJHOPiAHUM CBIiTJIOBUM ITy4KaM. JI71s1 IbOTO BBEIEHO MOHSTTSI KOMILJIEKCHOTO
CTyIEHSsI IoJIsIpu3allii i3 npexacTaBieHHsIM Yy CTOKOBOMY IPOCTOPI, 1[0 06MexXyeTbCst cdeporo [TyaHkape it 103BoJIsie
ONMCYBAaTH Iy4YKH i3 [IOBIJIBHUM CTaHOM i JOBUILHUM CTyII€HEM NOJIsipy3allii. YBeneHi cuHrysspHocTti U
(unpolarized) koHTypH Ta P (polarized) Touku y nnorepeyHomMy NepeTUHi 4aCTKOBO KOT€PEHTHOTO IIy4YKa €
€KCTPEMYMaMM KOMIJIEKCHOTO CTYIEHs NOJIsIpy3alii. YCTaHOBJIEHO I HiATBEPIKEHO €KCIIEPUMEHTAJIbHO 3HAKOBUM
IIPUHLNII, IKOMY HiINOPSIKOBYIOTHCS CUHYTYJIIPHOCTI HOCIIKEHOTO KJIacy, ¥ BUSIBJIEHO YMOBH iX CTPYKTYPHOI
CTilIKOCTi. 3anIpONIOHOBAHO e(EKTHBHI €KCIIEPUMEHTabHI cxeMU POPMYBaHHS i aHaJli3y TaKUX IY4KiB, a TAKOX
3ac00y KOMIT'FOTEPHOI 0OPOOKU €KCIIEPUMEHTANIbHUX JAHUX, OTPUMAHUX METOJOM IBOBUMipHOI CTOKC-
MOJISIPUMETPIl 4aCTKOBO KOT€PEHTHUX My4KiB. Peasi3oBaHO yMOBH, 32 SIKMX BUHMKAIOTh 3MillIaHi (KOT€pEHTHO-

HEKOT'€PEeHTHI) BEKTOPHi CUHTYJISIPHOCTI, K01 C i L CUHTYJIIPHOCTI KOre-peHTHOI CUHTYJISIPHOI OIITUKY CIIiBiCHYIOTh



i IpocTOpOBO 36iratoThbes i3 P i U CMHIYJIIPHOCTSIMHU, BifTIOBIIHO, IPUYOMY Bara TaKUX CUHIYJISIPHOCTEN
BM3HAYAETHCS CTYIIEHEM B3a€MHOI KOT€PEHTHOCTI IOJIIpU3aLiliHO OPTOTOHATIBHUX KOMIIOHEHT KOMOIHOBaHOTO

mydKa.

2. Anew class of vector singularities has been revealed and investigated, which are inherent in partially spatially
coherent, inhomogeneously polarized light beams. For this purpose, the concept of the complex degree of
polarization has been introduced with representation at the Stokes space bounded by the Poincare sphere that
provides description of beams with arbitrary state and arbitrary degree of polarization. The introduced
singularities, viz. U (unpolarized) contours and P (polarized) points at the transversal cross-section of a beam of
partially coherent beam are the extrema of the complex degree of polarization. The sign principle governing
singularities of this class has been established and proved experimentally, and the conditions of structural stability
of such singularities are formulated. Valid experimental arrangements have been proposed for forming and
analysis of such beams, as well as the means for computer processing of experimental data obtained through
Stokes polarimetry of partially coherent beams. The conditions of appearing the mixed (coherent-to-incoherent)
vector singularities have been realized, when C and L singularities of coherent singular optics co-exist and
coincide in space with P and U singularities, respectively, whereas the weights of such singularities are determined
by the degree of mutual coherence of orthogonally polarized components of the combined beam.
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