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Pedepar:

1. B pucepTaniiiHiii poboTi npefcTaBieHe TEOPETUYHE AOCTIIPKEHHS MOKJIMBOCTI BAHUKHEHHS OIITUYHO]
CHHTYJISIPHOCTI Y XBUJIbOBOMY (DPOHTI JIa3€PHOTO Iy4Ka rayCcoBoi (pOpMHU, SIKUI IPOXOAUTD Yepe3 KOMIpKy
rOMEOTPOITHO OPi€EHTOBAHOTO HEMATUYHOI'O PiZIKOr0o KpUCTaja. BBaxkaeTncCs, 110 34EIJIEHHS] MOJIEKYJI PiKOTO
KpUCTasa 3i CTiHKaMU KOMipKU XKOpCTKe. [Ipy1 HOpMasnibHOMY NaJliHHI JIHIAHO-TIOJIIPAU30BAHOTO CTUTMATUYHOTO i
aCTUTMAaTUYHOTO rayCoOBOro Iy4Ka Ha KOMIPKY TOMEOTPOITHO OPi€EHTOBAHOI'O HEMATUYHOI'O PiAKOro KpucTaia
criocrepiraeTscs CBiTI0-iHAyKOBaHUH nepexin Openepikca. Briepie 3HalfeHO aHAMITUYHUN BUPa3 JJ1s1
IIOPOTOBOTO 3HAYEHHS IHTEHCUBHOCTI [IepeOopieHTallil JUPEKTOPa [J1s1 BUMIQJIKy FayCOBrO Iy4Ka CBiTJIa. MiHiMi3anig
BiJIbHOI €Heprii BUKOHaHa ABOMA LIJIIXaMU: 3a IOIIOMOTOI0 IPOOHOI (PYHKIIii rayCOBOT0 BUTJISILY Ta YMCEJIBHOTO
PO3B’s13Ky piBHSIHb Eilniepa. BUKOHaHO NMOPiBHSIHHS LUX METO/IB. BUsIBUIIOCH, 1110 raycoBa Mpo6Ha (PyHKIList MOXe

OyTy BUKOpPHUCTaHA [IpY IIEBHUX 3HAUEHHSIX [TapaMeTpiB /ISl CYyTTEBOrO 3MEHIIEHHS Yacy po3paxyHKiB. HaBeneHo



PO3B’SI30K PiBHSIHb MaKCBeJa B CJ1a60aHi30TPOITHOMY HEOLHOPIAHOMY PiTKOMY KpPUCTaJI 3 TOPaxOBaHUM Y POOOTI
npodinem 36ypeHoro pupexkropa. [Ijis ix po3B’si3aHHS BUKOPUCTaHe HabJIMKEeHHS FeOMETPUYHOI ONITUKU Ta
KBasiizoTpornHe HabmwkeHHs. HeogHopigHuit mpodinb JUpeKTopa CIpUYUHIE BUHUKHEHHS (Pa30BOi CUHTYJISIPHOCTI
B KOT€PEHTHOMY IIyUYKY 3 TI0YaTKOBO [VIAJKUM XBUJIbOBUM GPOHTOM. [Iy14 ii gocifiKeHHs: BUKOPUCTAHU IPUHLIUTL
T'oiirenca-@peHesst B HAGIKEHH] 6JIMDKHBOI 30HU. B BUNaIKy CUMETPUYHOTO MPOQiio rayCoBOro yyka BUHUKAE
KpyroBa KpaioBa JuCJIOKallisl — Kijiblie HYJIbOBOi aMIUIITyiu. B BUnaaky acumeTpruyHoro rnpodisto 1e Kinblie
PO3TATYEThCS B3JJOBXK OCi Z, 3a/IMIIAI0YUCh CUMETPUYHUM B IUIOIMHAX XZ Ta YZ.

2. The thesis is devoted to the theoretical study of optical singularities birth in the wave front of laser beam, which
passes through a homeotropically oriented nematic liquid crystal cell. Director anchoring at the cell walls was
assumed to be strong. The phenomenon of liquid crystal director reorientation has been found to display a
threshold character. An original analytical expression has been derived for the threshold intensity of director
reorientation for the case of Gaussian light beam. The results obtained by these two methods of free energy
minimization have been compared. It has been shown that Gaussian trial function can be used for certain values of
parameters in order to essentially reduce the calculation time. The solutions of Maxwell’s equations for slightly
anisotropic inhomogeneous liquid crystal have been found in quasiisotropic and geometrical optics
approximations. The inhomogeneous director profile may cause phase singularity appearances in the coherent
light beam with initially smooth wave front. The amplitude and phase of the distorted light beam at different
distances from the cell wall was calculated by utilizing the Huygens-Fresnel principle. It turned out that in the case
of stigmatic Gaussian beam a circular edge dislocation appears. The zero-amplitude trajectory in the case of
astigmatic Gaussian beam self-action resembles a deformed rubber ring symmetrical in the xz-, yz- planes and
stretched along the direction of light beam propagation.
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