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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.17.25

Tema gucepranii:
1. CBiTs10iHAyKOBaHA OpieHTAllisl PiIKOrO KPUCTAJy 3 JOMILIKOIO (POTOUYTINBOrO 6ApBHUKA HA MOJIIMEPHIil IOBEPxHI

2. Light-induced Orientation of Liquid Crystal Doped with Photosensitive Dye on the Polymer Surface.

Pedepar:

1. ocnimxeHo edeKT CBITI0IHIYKOBAHOTO 34eIlyieHHs! pifkoro kpucramny (PK) 5CB 3 momimkoio a3o6apBHUKA
MeTusoBoro yepsoHoro (MY). 3naiineHo epexT npuxosanoi poroopieHTatii 5CB 3 MY Ha HedOTOUyTNNBIi
nosimepHil nosepxHi (PVCN-F) nicsig onpominenHs PK B i3oTpornHii (asi nossspu3oBaHUM CBiTIOM. Harpssmok
CBITJIOIH[IyKOBAHOI OCi JIETKOTO OPi€HTYBaHHSI Ha TOBEPXHi BUSIBJISIETHCS 200 MapaslesIbHUM, ab0
NepIEHINKYJIIIPHUM MOJISIpU3allii CBiT/Ia, 3a7I€KHO Bifl iIHTEHCUBHOCTI, 10 MTOB'SI3aHO 3 HASIBHICTIO IBOX MEXaHI3MiB
(doToopieHTallii: CBITJI0iHIyKOBaHOI afcopoLii Mosekys MY Ha nifxiaaky Ta gecopoLii 3 nornepeaHbo
ancopboBaHOro mapy 6apsBHuKa. JlocainkeHnHs ¢portoopienTauii PK Ha Tonkux niiBkax MY nigTBepauiy Haury
mogeJib. [IokazaHo BIVIMB OPi€HTALIIHOTO BIIOPSAIKYBaHHS B Me30(dasi Ta IpUpOAY OPiEHTYI0Y0I IIOBEPXHi Ha eeKT
CBITJIOIH[IlyKOBaHOI'O 34ellJIeHHs. 3HaleHo, 1110 CBIiTJIOiHAYKOBaHa BiChb JIETKOTO Opi€HTYBaHHS POPMYyeThCs Ha (OHI
CIIOHTAHHO a[ICOPOOBAHOr0 aHi30TPOIHOIO WapPy MOJIEKYJI 6AaPBHUKA, i (PiHaIbHE 3UEMJIEHHS] BUBHAYAETHCS
KyMYJISITUBHUM BILJINBOM TEMHOBOTO Ta CBiTJI OiHAYKOBaHOTO 34EIJIEHHS. 3HaleHO e(PEKT BUHUKHEHHS

CBITJIOIHIlyKOBaHUX IIPOCTOPOBO-MOZYJIbOBAaHUX TEKCTYpP Y KoMipkax 3 cymimimio 5CB+MY npu onpomiHeHHi



rayCoBAM NPOMEHEM Jia3epa B cMy3i noranmHanHsa MY. [TokasaHo, 110 edeKT 00yMOBIEHNUH IPOCTOPOBOIO
MOJYJISILIIEI0 CTaHy NOJISIpU3allii CBiTJIa HA BHYTPIlLIHIN TOBEPXHi KOMIPKH 33 paXyHOK KOH(MOpMaLifHOi
HeJIiHITHOCTI, 1110 IPY3BOAUTS [0 BiAIOBiNHOI MOJYJIsLII OCi JIETKOTrO OpieHTyBaHHs Ha PoTOoanCcopoOyoyii

[IOBEPXHI.

2. Light-induced orientation of doped liquid crystal (LC) - 5CB was studied. We found the effect of hidden
photoalignment of 5CB doped with azo-dye Methyl Red (MR) on non-photosensitive polymer surface (PVCN-F)
after polarized irradiation of the cell in the isotropic phase. The direction of a light-induced easy axis on the
polymer can be either parallel or perpendicular to the polarization of the incident light depending on the light
intensity. We attribute this behavior to two mechanisms of photoalignment: light-induced adsorption of MR
molecules on the substrate and desorption from previously adsorbed dye-layer. The experimental results on
photoalignment of LC on thin dye film confirm our model. It was shown the crucial role of LC orientational
ordering in mesophase and the nature of the aligning surface in the effect of the light-induced anchoring. It was
found that the light-induced easy axis was formed on the background of the already existing anisotropic "dark" dye
layer and the final anchoring is d etermined by cumulative effect of "dark" and light-induced contributions to
anchoring. The effect of the formation of permanent light-induced spatially modulated textures in a planar LC cell
filled with 5CB+MR was observed. The patterns appeared under the irradiation of the tested surface through the
liquid crystal layer with laser gauss beam in MR molecules absorption band. It was shown that the effect is
associated with spatial modulation of the light polarization over tested surface, due to conformation nonlinearity
of the mixture that leads to appropriate modulation of easy orientation axis on photoadsorbing surface. .
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