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Tema gucepranii:
1. KOHTI/IHyaJIbHa TeOpiﬂ IIPpOCTOPOBO 00MeXXeHOTrO0 HEMAaTUYHOTO piILI/IHHOI‘O KpUCTaJy.

2. Continuum theory of a spatially restricted nematic liquid crystal.

Pedepar:

1. Incepraris npucBs4yeHa npobsemi OCaiOBHOrO BpaxyBaHHS IIOBEPXHI i AMBEPreHTHUX IPY>KHUX - i - YIEHIB y
BiJIbHIN €HePrii B KOHTUHYaJIbHIN TEOPil HEMAaTUYHOrO PiAMHHOIO KPUCTAJY, a TAKOX AOCJIiIPKEHHIO Bif[TOBIIHUAX
OpieHTaliHUX i TPY>KHUX e(eKTiB. [TokasaHo, 0 PyHIaMEHTa/IbHA HENOCIiLOBHICTh CTAHIAPTHOI IPY>KHOI Teopii
II0JIITa€ B TOMY, 110 BOHA IIPUITYCKA€ CUMETPil0 HECKIHYEHOTO HEMAaTUYHOTO CEPelOBUILA, TOi K MO6IU3Y
IIOBEPXHI 1110 cuMeTpiio nopyieHo. [1o6ynoBaHo NMOCiOBHY TEOPilo, sIKa MIKPOCKOIIIYHO BU3HAYa€ 3B'SI30K MK
[IOBEJiHKOIO I'YCTUHU i CKaJISIPHOTO NapaMeTpa NOPsIKY B TOHKOMY IIPUIIOBEPXHEBOMY 1Iapi 3 MAKPOCKOIIYHOIO
MOBEJiHKOIO IMPEKTOpa B 00'eMi i JO3BOJIsSIE 3HAWUTH HIOTO PO3INOLiI B 3arajlbHOMY BUIIAJKY. BuBeieHO e(peKTUBHY
MEKOBY YMOBY, 32 SIKOI JUBEPTe€HTHi YWIEHU BILJIMBAIOTh HA JUPEKTOP, i [T0Ka3aHO, [0 BOHU MOXYTb OYTH DKEPEIOM
CIIOHTAaHHOTI'O YTBOPIOBaHHS CTPYKTYP. [ToKasaHo, 110 CMyracTi JOMEHH, SIKi CIIOCTEPEKEHO B TOHKUX HEMATUYHUX
niBKax, € eekToM crinbHoi Aii K24 - i K13 - useniB, a TakoxX nepenbdadyeHo iHili e(peKTH, OB's13aHi3 IOBEPXH €BOIO
NIPYKHICTIO. [T0SCHEHO iepapxilo CMYyracTux i KpyroBux JOMEHIB, 110 BUHUKAIOTh B IaPi HEMATUKY 3 IIOBEPXHEBOIO

noJIsIpi3aliiero B eJIeKTPUYHOMY MOJIi. 3HalieHO HelebaiB MexaHi3M eKpaHyBaHHsI i I00Y0BaHO TEOPilo



IIOBEPXHEBOI'O 34YEIIJIEHHA, iH,ILYKOBaHOFO a,I[COp6OBaHI/IMI/I MOHaAMM.

2. Thesis is devoted to the problem of consistent incorporation of a surface and the divergence elastic and free
energy terms in the continuum theory of a spatially restricted nematic liquid crystal, and to studying related
orientational and elastic effects. It is shown that the fundamental inconsistency of the standard elastic theory is
that it presupposes the symmetry of an infinite nematic medium whereas in the proximity of a surface this
symmetry is violated. A consistent theory is developed, which sets a microscopic relation between the behaviour of
the density and scalar order parameter in a thin surface layer and macroscopic behaviour of the observable bulk
director, and provides a general procedure of finding the director for a finite . An effective boundary condition,
through which the divergence terms contribute to the director distribution, is derived. This boundary condition
shows that the divergence elasticity of a nematic liquid crystal can be an intrinsic source of pattern formation in
the director field. It is shown that it is the joint action of the K24 and K13 terms that is responsible for stripe
domains, observed in submicrometer thin hybrid nematic films on isotropic substrates. Other effects related to the
surface like elasticity are predicted. Hierarchy of stripe and circular domains that occurs in a surface polarized
homeotropic layer under the electric field action is explained. A non-Debye power low mechanism of screening of
the field induced by surface-adsorbed charges is found, and a self-consistent theory of anchoring phenomena
related to such charges is developed.
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