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1. [lomupeHHs i IePETBOPEHHS CUHIYJISIPHUX IIY4YKiB B aHI30TPOIIHUX CEPENOBUIAX

2. Propagation and transformation of singular beams in anisotropic media

Pedepar:

1.V nucepraniiiiHiii po60Ti po3risaeThCs MOMMPEHHS Pi3HUX TUTIIB MapaKciaJbHUX i HerapakciaJabHUX
CUHTYJISIPHYX IYYKiB Y34OBX i Mif MaJIMM KYTOM 10 OIITUYHOI OCi B OJJHOBICHOMY JBOIIPOMEHE3ATIOMIIIOIOYOMY
cepenoBuili. OTPMMAaHO PO3B'SI30K PiBHSAHb MakcBeJIa 1151 Hegu@pparyodux NydKis, 0 NOINPIOIOTHCS B
OJHOBICHOMY C€peOBUIL, 110 MA€ SIK JIiHillHe, TaK i ULMPKYJISIPHE JBONIPOMEHe3aloMIeHH. [loka3aHo, 1m0 npu
30yIpKeHHi KpUCTaja LAPKYJISIPHO MOJISIPU30BAaHUM IyYKOM Bifl6yBaeThCst GOPMYBaHHS BUPOIKEHO]
NOJISIPU3ALIMHOI CMHTYIIpHOCTI (C-J1iHii) 3 TONOJIOriYHUM iHIEKCOM +1, iIHIYKOBaHOI aHi30TpOIi€I0 KpUCTaia 3
OCBOBOIO cuMmeTpieto. 11ill nonspu3aLifiHiil CUHTYJISIPHOCTI BiTIOBijae€ OCbOBUM ONTUYHUN BUXOP Y LUPKYJISIPHO
IOJIIPU30BaHi KOMITOHEHTI, OPTOTOHAJIBHIN [0 MOJIIpU3allii T04aTKOBOIO IIy4YKa, TOMIOJIOTIYHUN 3aps] IKOTO
BiZpi3Hs€eTbCA HA ABI OOVMHUL] Bill 3apsaAy II0YaTKOBOTO I1y4Ka, a 3HaK 3MiHM BU3HAYa€ThCS LMPKYJIALI€I0 I04YaTKOBOI
nossipusaii. Llel edexT BUHMKae TaKOX i 7151 CepeloBUL 3 YMCTOIO FiPOTPOII€l0, a TAKOX IJ1s1 IapaKCiaabHUX i

HeTapakCiaJbHUX MyUKiB, 10 MOMMPIOIOTHCS B3JLOBX ONTUYHOI OCi cepefoBrIIa 3 JIHIMHOIO aHi30TPOIiEl0.



EdexTuBHICTb reHepaii poro ONTUYHOrO BUXOPY MOXKe Habmwkatucs 1o 100 % ni1s napakciaabHUX
MOHOXPOMaTHUYHUX Ny4kiB Jlareppa-T'aycca i Epmita-T'aycca KOMIIJIEKCHOTO apTyMEHTY BUCOKUX IOPSIKIB, 4 TAKOX
ny4kiB beccess-I'aycca SK y By3bKOMY, TaK i B LIMPOKOMY CIIEKTPAJIBHOMY Aiana3oHi. Haxui oci nomupenns
IapakciajbHOro Iy4YKa BillHOCHO OCI JIiHiIHOI aHi30Tpomii KpucTasa pyu3BOAUTh A0 BilHOBJIEHHS CUHIYJISIPHOCTI
[I0YaTKOBOTI'O IIy4YKa B OPTOTOHAJIbHIN UUPKYJIAPHIM KOMIIOHEHTI, 1110 BUKJIMKAE MTONepeYHe 3MillleHHS LEeHTPY
TSDKIHHS SIK 11i€el KOMIIOHEHTH, TaK i my4ka B Lisiomy. Llell edexT € mposiBOM 3aKOHY 36€peKeHHsI ZZ-KOMIIOHEHTU

IIOTOKY KYyTOBOI'O MOMEHTA B3JOBX oci OﬂHOBiCHOI‘O KpucraJa.

2. The manuscript is devoted to the study of propagation of different types of nonparaxial and paraxial singular
beams along and at a small angle to the optical axis of an anisotropic uniaxial medium. The solution to the Maxwell
equations has been found for nondiffracting beams propagating along the medium both with the linear and
circular birefringence. The author has shown that axially symmetric birefringence of the medium induces
formation of a centered degenerate polarization singularity (C-line) with the topological index +1 when
transmitting a circularly polarized beam. Such a polarization singularity is associated with the optical vortex in the
circularly polarized component with handedness opposite to that in the initial one, the vortex topological charge
differing by two units from that in the initial beam. The effect is observed in the medium with the pure optical
activity and also in the pure birefringent medium both for nonparaxial and paraxial beams. The author has revealed
that the energy efficiency of the vortex generation can reach 100% for the highest order Hermit- and Laguerre-
Gaussian beams of the complex argument. That high energy efficiency can be also reached for the monochromatic
and polychromatic Bessel beams of the lowest order. The beam inclination with respect to the crystal optical axis
results in recovering of the singular structure in the circularly polarized component with the opposite handedness.
The beam recovery is accompanied with a lateral shift of the beam's center of gravity. This effect is the
manifestation of the conservation law for the zz-component of the angular momentum flux along the crystal
optical axis.
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