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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 29.33.39

Tema gucepranii:

1. KonBepcis oNTUYHUX BUXOPIB B CUHTYJIAPHUX ITy4YKaX, 10 PO3MNOBCIOIKYIOTLCA il KyTOM [0 OIITUYHOI OCi B
aHI30TPOITHOMY CE€PEOBHUII]

2. Conversion of the optical vortices at the singular beams, transmitted under a angle to an optical axis in the
anisotropic media

Pedepar:

1. Y puceprauiiiHiil po60Ti eKCIIEPMMEHTAIBHO 1 TEOPETUYHO BUSIBJIEHO MIPOLIEC KOHBEPCil ONTUYHUX BUXOPIB B
[apakciaJbHOMY CHUHIYJISIPHOMY ITy4KY 3 I09aTKOBOIO LIMPKYJISIPHOIO TIOJISIPU3alli€l0, HAXUJIEHOMY BiTHOCHO
OIITMYHOI BiCi KpUCTasy, a came, 3MiHa TOIOJIOTIYHOTO 3apsAy Ha Bl OLVHUL B OPTOTOHAJIBbHIN
LMPKYJISPHOIIOJAPU30BaHINl KOMIIOHEHTI Iy4Ky. TakoX MoKas3aHo, 10 Haxwuil Iy4ky Jlarepa-I'ayca 3 mo4aTkoBOIO
JIiHIAHOIO NOJIsIPU3alli€l0 MPU3BOAUTD 10 OOMiHY ONITUYHUMU BUXOPAMU MK ABOMA LIUPKYJISIPHO MOJISIPU30BaHUMU
KOMIIOHEHTaMM Iy4Ky ycepeinHi Kpuctany. TeopeTudHo rnepend6adeHo Ta eKCIEPUMEHTANIBHO JOCTIIPKEHO MEXY
HEPO3LiJIeHHS IBOX CUHIYJIIPHUX MYYKiB, 110 BUHUKAIOTh B PE3YJIbTATI JBOIIPOMEHE3AIOMIIEHH . LI Mexka
D03BOJINJIA PO3IATY [1Bi TPYNY CUHTYJIIPHUX IYUKiB - IIy4YKH, SKi IPUHLMAIIOBO HE MOXKYTb OyTU PO3LIEIIEH] Ha

IIBa TapliayibHi Iy4KU ¥ My4KY, SIKi MOXKYTb 3a3HaBaTU Take po3liernseHHs. [Ioka3aHo, 0 B KOXKHOMY 3



PO3IIEIJIEHNX ITy4YKiB [IPUCYTHI [Bi He3as1eKHi riiky C-JIiHil, Ki He CIIBIafaoTh OHA 3 OAHOIO Hi IIPU SIKii
IIOBXXVMHI KpHACTasa, TaK 110 MoJie PO3LEIVIEHUX ITyYKiB 3aJIMIIA€ThCS HEOOHOPIAHO MOIIPU30BaHMM B 30Hi
NOJISIpPUBaLiHUX CUHTYIIpHOCTeN. EdexTH, sIKi criocTepiraloThcsl, OSICHIOIOTECS Y PaMKax 3aKOHY 30€pesKeHHS

HpOCKL[iIZ IIOBHOT'O KYTOBOT'O MOMEHTY Ha OIITU4YHY BiCh Kpucrasmy.

2. The conversion of the optical vortices in paraxial singular beams with the initial circular polarization
transmitting through a birefringent uniaxial crystal is experimentally and theoretically revealed when tilting the
beam axis relative to the crystal optical axis. The vortex conversion is of the transformation of the vortex
topological charge by two units in the orthogonally circularly polarized beam component. We have also shown that
the tilting of the initially linearly polarized Laguerre-Gaussian beam results in exchanging the optical vortices
between two circularly polarized beam components inside the crystal. We have theoretically predicted and
experimentally investigated the indistinguishability limit of two birefringent singular beams. This limit enables us
to divide two groups of singular beams - the beams that cannot on principle be splintered into two individual
beams and the beams that can be splintered. We have revealed that there are two independent branches of C-lines
in each splintered beams that do not coincide with each other for any crystal length so that the field of the
splintered beams remains a nonuniformly polarized in vicinity of the polarization singularities. The observable
effects are interpreted in the frameworks of the conservation law of the projection of the total angular momentum
flux onto the crystal optical axis.
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