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1. Inceprauiiina po60Ta IpUCBIYEHA JOCiIKEHHIO MEXaHi3MiB KEPYBaHHSI TOMOJIOTTYHMMY MACTKAMU B PiIMHHUX
KpucCTanax. Y poboTi BUBCUAJIMCSI METOIH 1[0 MOXKYTb OYTH 3aCTOCOBAHi [1J11 KEPYBaHHS MIOJIOKEHHIM
TOIOJIOTIYHUX Je(eKTIiB B pifMHHUX KpucTanax KepyBaHHS opieHTalli€l0, MAKPOCTPYKTYPOIO Ta ONTUYHUMU
BJIACTMBOCTSIMU PiJUHHUX KPUCTaJIiB € aKTyaJbHUM IIUTaHHSIM Cy4aCHUX SK 3 QyHIaMEeHTaJIbHOI TaK i 3 IPUKJIAHO]
TOYKU 30pPYy OCKIiJIbKY PiIMHHI KPUCTANM aKTUBHO BUKOPUCTOBYIOTBCS B Pi3HMX 00JIACTSIX HAYKU Ta TEXHOJIOTH,
IIOYMHAIOYY BiJ] Cy4aCHO]i €JIEKTPOHIKU 10 MeIULVHU. PiIMHHOKPUCTAIYHI AUCIIIe], TensoBisopu Ta Tepmorpadu,
KepOBaHi JIiH3U Ta ONTUYHI 3aTBOPU, PiMHHOKPUCTAJIUHI JIa3epy Ta JeKOPaTUBHA KOCMETUKA — OCh IAJIEKO
HETIOBHU JINCT 3aCTOCYBaHb PiAMHHUX KpUCTasliB. HaBiTh KeBap, SIKMI 3apa3 Hal4yacTille 3aCTOCOBYETLCS JIJIS1
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IaHill po0OOTi, Blieplle CIOCTepiranocs GOpMyBaHHS CBITJIOIHIYKOBAaHUX Bi3€PYHKIB, 1[0 MAlOTb BUTJIS]
KOHLIEHTPUYHUX Kijlellb, BUIUMUX JIUIIE MK IIOJISIpU3aTopamu, y IIJlaHapHil piguHHoKpucTasniugii (PK) komipii 3
(OTOUYTINBOIO ITiBKOIO XasnbKoreHiny As20Se80. IIpu onpomMiHeHHI IOBEPXHI XaJbKOTeHiy rayCCiBCbKUM
Jla3epHMM IIpomeHeMm uyepes map PK criocrepirany BUHUKHEHHS! HE3BUYAMHOIO PO3NOAiNy IepeopieHTalii MoIeKyJ
PiZVMHHOTrO KpUCTAaly, 110 3'4BJISIEThCA [IPY OIIPOMIHEHHI IOBEPXHI XaJIbKOTeHiny. EKCliepyMeHTasbHi pe3ynbTaTi
MIOSICHEHO 3 TOYKY 30Dy [lepejadvi Teria Bifl XaJbKoreHinHoi nmiiBku 1o PK micsis norJMHaHHS CBiTa B
XaJIbKOreHigHOoMYy mapi. CBITJIOIHAYKOBAaHUI HArpiB CIIpUYMHAE 3MiHy ABO3asoMyieHHs PK i, AK HacmigoK,
IIPOCTOPOBO MOJYJIbOBAHOTO IOJISIPM3ALIITHOTO CTaHY B IVIOLIMHI XaJIbKOT€HiHOTrOo mapy. OCKiJIbKY XaJIbKOT€HiTHA
n1iBKa € POTOOPIEHTYI0UNM MaTepiasioM, IPOCTOPOBA MOAYJIALS ITOJIsIpU3aLlii CBiT/Ia IPU3BOLUTE 10 GOPMYyBaHHS
IIPOCTOPOBO MOJYJIbOBAHOI OCi JIerkoi opieHTallii Ta KijibLieBOi CTPYKTYpH AUpeKTopa B Komipui. PopMyBaHHS
CBITJIOIHZYKOBAHOI OpieHTaLiliHOI MOAYJIALIl Ha CBITJIOUYTJIMBIN IOBEPXHI B Y IIO€HAHHI 3 YBEPTbXBUJILOBOIO
IJIACTUHOIO MOXe cpOpMyBaTH 3aTPUMKY a3y, BeJIMYMHA SIKOI BifITIOBiZlae KyTy IIepeopieHTalii AupeKTopa.
3anpornoHOBaHO TaKOXX MOZEJb PiIKOKPUCTAJIIYHOI raycCcoBOi IpU3MU. MU BBaXKaeMO, 1110 Liell epeKT Moxke OyTU
3aCTOCOBAHUI /1711 PO3POOKU PiBHUX ONTUYHUX Ta €JIEKTPOONTUYHUX €JIEMEHTIB, TAaKUX K (OpPMyBadi My4Ka,
MIKpOJIiH3H, 30HH] IJIACTUHY TOWO. [y OCiIKEHHS CTPYKTYPU PiIMHHOTO KPUCTAy BUKOPUCTOBYIOTbCS
KOMOiHOBaHI KOMipKY 110 CKJIaJIal0ThCS 3 MPO30PUX MiAKIATUHOK 3 TIOTIEPEIHbO 33JaHOI0 OPi€EHTAIlE€I0 PiTUHHOTO
KpUCTaJly Ha MMOBEPXHi. Takuii MeTOH, 103BOJISIE OTPUMATH 33JIaHy OPi€HTALil0 MOJIEKYJI PiIMHHOIO KPUCTAJIY B
ycbOoMy 00’eMi KoMipKu. OfHi€l0 3 LiKaBUX OCOOJIMBOCTEN PilMHHUX KPUCTAJIIB € 3 aTHICTh T€HEPyBaTU
Pi3HOMAaHITHI Bi3€pYHKU Y NOJIIPU30BAHOMY CBITJIi, IKi BOHM YTBOPIOIOTH 3aBIAKM JABOIIPOMEHE3ATIOMIIEHHIO
pinuHHUX KpucTasiB. Lli 3akOHOMIpHOCTI Maii>ke MOBHICTIO 0OYMOBJIEHI CTPYKTYPOIO, SIKa BUHUKAE B JATIEKOMY
MOJIEKYJISIPHOMY NOPSAKY piguHu. [Ipy 1bOMY Y BIOPSAKYBAaHHI CTPYKTYPH PiJMHHUX KPUCTAJIiB MOXXYTb BUHUKATH
TONoJIOTiYHi gedektu. Tonosoriynnii fedeKT y II0MKUHI TOBOPOTHOI KOMiPKY, 3alI0BHEHOI PilMHHUX KPUCTAJIIB,
3'SIBJISIETHCSI, KOJIU KyT CKpPy4YyBaHHS IUPEKTOpa CTa€ HeBU3HaYeHUM. [1os10keHHs fieeKTy B PiIMHHOMY KpPUCTAJI,
ITOBHICTIO 33Ja€ThCS OPi€HTALli€I0 PIGMHHOrO KPUCTAJy HAa OPi€HTYIOUUX ITIOBEPXHSIX MiAKIAIUHOK Ta CTPYKTYPOIO
piguHHOTrO KpucTaiy. lle 103BoJIsie, KEPyIOUM Opi€HTalli€l0 Ha IOBEPXHI, 3MiHIOBAaTU OpieHTalilo B 06'eMi i KepyBaTu
1oJI0KeHHIM fedekTy. Bizyanizaiist 10s105keHHS TOMOJIOTiYHOTO 1edEeKTy € BasKIMBOIO CKIIAIOBOIO [1Jisl TOOYOBU
pi3HOMaHITHHUX NIPUJIAJiB, 3aCHOBAHUX HAa BUMIpIOBaHHI [TOJIO’KEHHSI TOMOJIOTIYHOTO ledeKTy, caMe TOMY, B po6OTi
0yJ10 IOCIIiIPKEHO MOXJIUBICTb 3aXOIJIEHHS PI3HOMaHITHUX YaCTUHOK, /11 TOTO, 100 3pOOUTH BUTVMUM., HE
030pO€HUM OKOM, TONOJIOTIYHUM AedeKT. OCTaHHIM 4aCOM aKTUBHO PO3BMBAIOTHCS METOIU (POTOOPieHTaLlii
MOJIEKYJI PIAMHHOTO KpUCTaly BUKOPUCTOBYIOUM (HOTO i30MepH3allilo apy MOJIeKYyJl HAHECEHOT'O Ha TIOBEPXHIO
IiAKIaAMHOK I10JIIpU30BaHUM BUIIPOMIHIOBaHHSIM. BUKOpUCTaHHS (POTOUYTINBUX MiJKIATUHOK € aKTYaIbHUM SIK 3
(PyHIAMEHTAJIbHOI TOUYKU 30pY TaK i [71s1 IPaKTUYHOIO 3aCTOCYBaHHSI (J15 [100Y10BY HOBITHIX TUIIIB PiJUHHO-
KPUCTaJIYHUX OUCIUIEIB, JO3UMETPIB BUIIPOMIHEHHS, [IPWUJIAZIB IJ1s1 KOHTPOJIbOBAHOIO 3aXOIJIEHHS Ta
MepeMIIIEHHS YaCTUHOK, ONTUYHUX NPUIALiB 3 KOHTPOJIbOBAHUMU XapaKTEPUCTUKAMU HA OCHOBI PiIMHHUX
KPHUCTaJiB, TOWO). Y NaHiil po60Ti, HABEAEHO PsiJ, AOCIiIpKEHDb CIIPSIMOBAHUX HA KEPYBaHHS MI0JIOKEHHSIM
TOIOJIOTIYHOTO e(dEKTY B PiAMHHOMY KPUCTaJli, 2 TaKOX Bidyasiizallito 0oro MoJjoXeHHs MJSIX0M PO3MIIEeHHS B
HbOMY YaCTUHOK MiKpOCKOIIiYHOTrO po3Mipy. KitouoBi cyioBa: PiguHuuit kpucras, poTroopieHTaist, XaJpbKOTreHiTHi

IJ1iBKY, TOTIOJIOTIUHI AeeKTH, TUCKIIMHAI{{, HEMaTUK, XOJIeCTEPUK.

2. This thesis is devoted to the study of mechanisms for controlling topological traps in liquid crystals. The
methods that can be used to control the position of topological defects in liquid crystals were studied. Controlling
the orientation, macrostructure, and optical properties of liquid crystals is a hot topic today, both from a
fundamental and applied point of view, as liquid crystals are actively used in various fields of science and
technology, ranging from modern electronics to medicine. liquid crystal displays, thermal imagers and
thermographs, guided lenses and optical shutters, liquid crystal lasers, and decorative cosmetics are just a few of
the applications of liquid crystals. Even Kevlar, which is now most commonly used for body armor, is made of a
liquid crystal polymer. In the course of the studies presented in this paper, the formation of light-induced patterns
in the form of concentric rings visible only between polarizers in a planar liquid crystal (LC) cell with a
photosensitive film of chalcogenide As20Se80 was observed for the first time. An unusual distribution of



reorientation of the liquid crystal molecules, which appears when the chalcogenide surface is irradiated with a
Gaussian laser beam through the LC layer, was observed. The experimental results are explained in terms of heat
transfer from the chalcogenide film to the LC after light absorption in the chalcogenide layer. Light-induced
heating causes a change in the birefringence of the LC and, as a result, a spatially modulated polarization state in
the plane of the chalcogenide layer. Since the chalcogenide film is a photo-alighning material, the spatial
modulation of light polarization leads to the formation of a spatially modulated axis of easy orientation and an ring
director structure in the cell. The formation of a light-induced orientation modulation on a light-sensitive surface
in combination with a quarter-wave plate can form a phase delay whose value corresponds to the director
reorientation angle. We also propose a model of a liquid crystal Gaussian prism. We believe that this effect can be
applied to the development of various optical and electro-optical elements, such as beamformers, microlenses,
zone plates, etc. To study the structure of a liquid crystal, we use combined cells consisting of transparent
substrates with a predefined orientation of the liquid crystal on the surface. This method allows us to obtain a
predetermined orientation of the liquid crystal molecules in the entire volume of the cell. One of the interesting
features of liquid crystals is the ability to generate various patterns in polarized light, which they form due to the
birefringence of liquid crystals. These patterns are almost entirely due to the structure that arises in the distant
molecular order of the liquid. At the same time, topological defects can occur in the ordering of the structure of
liquid crystals. A topological defect in the plane of a rotary cell filled with liquid crystals appears when the torsion
angle of the director becomes uncertain. The position of the defect in the liquid crystal is completely determined
by the orientation of the liquid crystal on the orienting surfaces of the substrates and the structure of the liquid
crystal. This allows, by controlling the orientation on the surface, to change the orientation in the volume and
control the position of the defect. Visualization of the position of a topological defect is an important component
for the construction of various devices based on measuring the position of a topological defect, which is why the
possibility of capturing various particles to make the topological defect visible to the naked eye was investigated in
this work. Recently, methods of photo-alighnment of liquid crystal molecules using photo-isomerization of a layer
of molecules deposited on the surface of substrates by polarized radiation have been actively developed. The use
of photosensitive substrates is relevant both from the fundamental point of view and for practical applications (for
the construction of the latest types of liquid crystal displays, radiation dosimeters, devices for controlled capture
and movement of particles, optical devices with controlled characteristics based on liquid crystals, etc.) In this
paper, we present a number of studies aimed at controlling the position of a topological defect in a liquid crystal,
as well as visualizing its position by placing microscopic particles in it. Keywords: Liquid crystal, photo-alignment,
chalcogenide films, topological defects, disclinations, nematic, cholesterol.
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