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V. BizomocTi npo gucepraniio
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2. Light-induce anchoring of nematic liquid crystals with chalcogenide glass surface

Pedepar:

1. B po6oTi mocinKeHo OCHOBHI BJIACTHUBOCTI CBITJIOIHAYKOBAHOTO 3YEIJIEHHSI HEMAaTUYHUX pinkux kpuctaiis (PK) 3
XaJbKOTeHigHO noBepxHeto. [TokazaHo, 1m0 XxapakTepucTyuku ¢doTtoopieHTanii HemanuyHux PK 3anexaTs Bif
reomertpii Ta yMOB onpomiHeHHA. [TokasaHo, 10 3i 3pOCTaHHAM [03U ONPOMIHEHHS HAIIPAMOK OpieHTallil
nupexkropa PK Ha xasbKOreHifHii NoBepXHi 3MIHIOETbCA BHACILOK IBOX Pi3HMX MEXaHI3MiB CBITJIOIHIYKOBAHOTO
3uensieHHs PK 3 xasbKOT€HiHOK NTOBepxHEo. [lepmunii MexaHi3M MOB'I3aHUI 3i CBITJIOIHAYKOBAHOIO aHI30TPOIIiE0
B XaJILKOTEHITHOMY 1LIapi, 110 IPMBOIUTD O OpieHTaljil nupekropa PK napasnesnbHo nosspusatii magangoro CBiTia.
Jpyruil MexaHi3M MOB'SI3aHMI 3 NOJISIPU3ALIIMHO YyTIMBOIO Aecopbuieio Mmosekys PK 3 xasbpKoreHigHOI NOBEPXHI Ta
dhopMyBaHHSM OCi JIETKOTO Opi€HTYBaHHS [IePIEeHIUKYJISPHO Noysipu3aLlii cBitia. [Jecopbuis monekyn PK
BiZOyBaeThCs BHACIIOK Nlepenayvi eHeprii mosekynam PK, ancop6oBaHyM Ha XaJabKOTEHiTHIN IIOBEPXHi Bif,
JIUXPOIYHUX €JIEMEHTIB XaJIbKOT€HINHOI [IOBEPXHI ITiCJIsl TOIVIMHAHHS HUMMU CBiTJIa. [IpOeMOHCTPOBaHA MOXKJIUBICTh
3aMKCy NOJIApU3aLifHUX rosorpaM B PK KOMIpIi 3 XaJIbKOT€HIZHOK OPi€HTYIOYO0I0 [IOBEPXHEIO. BUABIIEHO, 1110

mudpaxuifiHa eeKTHBHICTb TOJI0rpaM KBaIpaTUYHO 3POCTAE 3i 30iIbLIEHHSM I1epiofy I'PATKU Ta MOXe KepyBaTHUCh



3MiHHUM €JIEKTPUYHUM N0JieM. EKCIIeprMeHTaIbHO AOCIiIKEHO CBITJI0iHAYKOBAaHY IPOCTOPOBO-HEOJHOPIAHY
opieHTalio qupekTopa HematuyHoro PK Ha xanpkoreHifHii nosepxHi. [lokazaHo, M0 MPUYMHOI IPOCTOPOBO-
HEOJHOpinHOI opieHTalii PK € MOZyJiALis OCi JIErKOro OpieHTyBaHHS Ha XaJIbKOT€HiAHIN noBepxHi. OCTaHHS
BMHUKA€E BHACJIIOK TPOCTOPOBOI MONYJIsILII OJIsIpU3aliii CBiT/Ia Ha XaJlbKOT€HiIHIN TOBEPXHI, sIKa Bi0yBa€eThCs 3
paxyHOK 3MiHu gBonpomMeHesanomMienHa PK. 3Mina nponpomenesanomieHHs PK e pesyibTaToM HEOAHOPIZHOTO
HarpiBy 06'emy PK B Hacifiok nepezadi cBiT/10B0i eHeprii, 110 6yJia MOTJIMHYyTa XaJbKOT€HiTHOIO I1J1iBKOIO.

2. Basic properties of light-induced anchoring of a liquid crystal (LC) with a chalcogenide glass surface were
studied. It has been demonstrated that the increase of the dose leads to change orientation of LC direcror on
chalcogenide glass surface. This is a result of two different mechanisms of light-induced anchoring of LC with the
chalcogenide surface. The first mechanism is related to the light-induced anisotropy of the chalcogenide surface
and leads to orientation of the LC parallel to the polarization of the incident light. The second mechanism is
associated with a polarization sensitive desorption of LC molecules from the chalcogenide glass surface and
producing an easy orientation axis is perpendicular to the polarization of the light. The desorption of LC molecules
occurs as a result the transfer of energy from the dichroic units of chalcogenide film after the light absorption to
the adsorbed layer of LC molecules on the chalcogenide surface. The competition between these mechanisms
leads to the observed change of the direction of the easy axis with the exposure. The photoalignment effect of LC
on chalcogenide glass surface is used for recording of the polarization gratings in cell. Application of ac-electric
field allows control the diffraction efficiency of the hologram due to a phase grating that is formed in addition to
the polarization grating and this allows increasing the grating efficiency. The patterns appeared upon irradiation of
the tested surface through the LC layer with laser gauss beam. It was shown that the effect is due to a spatial
modulation of the polarization state of light in the plane of the chalcogenide film. The oscillating changes of the
light polarisation produce the light-induced easy orientation axis with the oscillating changes of the anchoring
energy. It causes the spatial modulation of the director on the chalcogenide surface and the formation of the
concentric ring twist structures in the cell.
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