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PE®EPAT

O6muit 00béM pabotel 56 crpanul, 40 pucyHkoB, 3 Tabmunbl u 51
WCTOYHUK.

VIIPABJISSIEMBIE KUJIKOKPUCTAJUIMYECKUE
JIMOPAKLIMOHHBIE DJIEMEHTEI JJ1S1 ®OPMUPOBAHUYI
OIITUYECKNX BUXPE.

[lenp  paGoThl:  ONTHUMM3ALMA  YCIOBHHA  MOJSPU3ALMOHHON |
HOJSPU3ALUOHHO-TOJOTpadUUECKOil 3aMyucu MOBEPXHOCTHOW aHMU30TPONHU B
TOHKUX IIJICHKaX (POTOUyBCTBUTENBHOTO a3okpacutenss AtA-2 u cosnanue
AHU30TPOIHBIX TEPEKII0YAEMbIX TU(GPAKIIMOHHBIX JKAJKOKPUCTAITUTHUECKUAX
AJIEMEHTOB C BUJIOYHOW AMCIIOKAIUEH, (POPMHUPYIOMINX CHHTYJISPHBIE CBETOBBIC
IYYKH C 33JaHHON BEIMUYMHOM TOMOJIOTMYECKOro 3apsja.

B pe3ynbrare BbINOJHEHUA paOOThl OTPAOOTaHbI YCIOBUS 3(DPEKTUBHON
royiorpaduyecKo OpUEHTAIMM HEMATUYeCKoro xuakoro kpucramia (JKK) mpu
OJIHOBPEMEHHOM SKCIOHUPOBaHUHU (HOTOOpHEHTAHTA — a3okpacutens AtA-2 — B
coopannoil JKK-suelike Tuma «CIHABUY»; pealn30BaHa MOJIIPU3ALMOHHO-
rojorpaduyeckas 3auch NOBEPXHOCTHOM aHM30Tponuu azokpacurens AtA-2 u
CO3/1aH DJIEKTPUYECKU YIPaBISAEMbIM NU(PPAKIMOHHBIA ONTHUYECKUNA SJIEMEHT
JUTsl (POPMUPOBAHUS CUHTYJISIPHBIX ITyUYKOB.

Hayunas HOBW3Ha wWccienoBaHui: pa3paboTaH METOJ  CO3JIaHMS
ANIEKTPUYECKH yrpaBisieMblx qudpakimonHbix XKK-351eMeHTOB, OCHOBaHHBIA Ha
TEXHOJIOTUM ToJIOTpapUuecKo 3amucu IMOBEPXHOCTHOM aHU30TPOIUU B
azokpacutesne AtA-2, 9yBCTBUTEIHHOTO B CHHEH 00JIaCTH CIIEKTpA.

Pe3ynbrarhl, moOJydeHHBIE B XOJE€ BBINOJHEHUS  MarucTEepPCKOM
JTUCCEPTAIIMK MOTYT OBITh MCTIOJB30BAaHBI JJIsI Pa3pabOTKU U CO3/IaHUS CHUCTEM
ynpaBieHus  (pa3oBO-MOIAPU3ANMOHHBIMA ~ XapaKTEPUCTHKAMU  CBETOBOTO
U3ITy4YEeHUsI, ONITUYECKOTO MAHUITYJTUPOBAHMSI MUKPOUACTUIIAMH, KOAUPOBAHUS U
nepeaadyn MH(OpMAIMU MO ONTOBOJIOKOHHBIM JIMHHSIM CBSI3M, BU3YyallU3allUH
OMOJOTUYECKUX OOBEKTOB C BBICOKUM MPOCTPAHCTBEHHBIM pPa3pelICHHUEM,
Ja3epHO 00pabOTKU MaTepUaIoOB.



PODEPAT

ArynpHBl a0’éMpaboTel 56 craponak, 40 mamoHkay, 3 Tabmimer 1 51
KPBIHIIIA.

KIPABAHbIA BAJIKAKPBLICTAJITYHbBIA JIBI®PAKIIBIMHBIA
SJIEMEHTDI JIJIS1 PAPMIPABAHHS AIITBIYHBIX BIXVP.

Mbra mpartil: anTeiMi3albld YMOY Maysipbl3allbliiHaro 1 majaspbl3aibliifHa-
ranarpadiuHaro 3amicy maBspxoBail  aHizaTpamii § TOHKIX IUIEHKax
dboTtaamuyBanbHaro asadapOaBanbHika AtA-2 1 CTBap HHE aHI3aTPOITHBIX
MEePAKITIOYaEeMbIX JTiPPAKIBINHBIX BaJAKAKPHICTATIYHBIX AJIEMEHTAY 3 BiJavyHAM
JIBICIIAKAIIBIAH, KIS (apMIpyIOlb CIHTYJISIPHBIS CBETJIABBIA MyYKi 3 3a/aJ[3eHail
BEJIIUBIHEN TalanariyHara 3apaja.

VY BBIHIKY BBIKaHaHHA pPa0OTHl aampamaBaHbl YMOBBI 3()EKThIYHAN
rajarpadgiyHail apeleHTaIpli HemarblyHara Bajkara kpeimrais (BK) mnper
aJlHa4acoOBbIM JKCIaHaBaHHI (hoTaapbleHTaHTa — a3zadapOaBanpHika AtA-2 — ¥
cabpanaii BK-gusiiiiel  ThITy  “COHABIYY;  poai3oBaH  MalisApbI3allbliiHa-
ranmarpagiyHbpl 3amic MaBspxoBail aHizaTpamii a3adapOaBanbHika AtA-2 1
CTBOPAHBI DJJIGKTPBIYHA KipaBaHbl JbIQPAKIBIAHEI ANTBHIHBI JJIEMEHT IS
dbapmipaBaHHs CIHTYJSPHBIX MTyYKOY.

HaBykoBasi HaBi3Ha JaciefaBaHHSAY: paclpaloBaH MeTaJ CTBAPIHHSA
ANIEKTphIYHA KipaBaHbIX aAidppakupiiiaeis  BK-snemeHnrtay, 3acHaBaHbl Ha
TAIXHAJIOT1 TayiarpadiyHara 3amicy naBspxoBail aHizarparii ¥ azapapOaBaibHIKy
AtA-2, aguyBanbHara ¥ ciHsid BOOJAcCIli CIIEKTpYy.

BblIHIKI, aTpeiMaHblsl ¥ XO0J3€ BBIKAHAHHS MaricTapckail JpIcepTalbll
MOTYIIb OBIllb BBIKAPBICTAHBI JIJISI PACTPAIOYKl 1 CTBAPIHHS CICTAM KipaBaHHS
dazaBa-naisipbI3albINHBIMI  XapaKTapbhICTHIKAMI CBETJIABOTA BBIIPAMSHEHHS,
anThblYHAra MaHINyJsSBaHHS  MiKpadacIliHami, KaJaBaHHS 1 Iepajadsl
1H(apMalbli Ma ONTaBaJTAKOHHBIX JIHISIX CYBS31, Bi3yali3aibli ObISJIAridHbIX
a0’exTay 3 BBICOKIM MPACTOPABBIM JIa3BOJIaM, JIa3epHall anpaioyki MaTaphisiay.



ABSTRACT

The total volume of the work is 56 pages, 40 images, 3 tables and 51
sources.

CONTROLLED LIQUID CRYSTAL DIFFRACTION ELEMENTS FOR
OPTICAL VORTEX FORMATION.

The purpose of this work is to optimize the conditions of polarization and
polarization-holographic recording of surface anisotropy in thin films of
photosensitive azo dye AtA-2 and to create anisotropic switchable diffractive
liquid crystal (LC) elements with forked dislocation that form singular light
beams with a given value of topological charge.

As a result, conditions of effective holographic orientation of a nematic
liquid crystal at simultaneous exposure of a photo-orientant - AtA-2 azo dye - in
an assembled sandwich-type LC cell were worked out; polarization-holographic
recording of surface anisotropy of AtA-2 azo dye was realized, and an
electrically controlled diffractive optical element for formation of singular
beams was created.

Scientific novelty of the research: a method of creating electrically
controlled diffractive LC elements based on the technology of holographic
recording of surface anisotropy in azo dye AtA-2, sensitive in the blue region of
the spectrum has been developed.

The results obtained during the master's thesis can be used to develop and
create systems for controlling phase-polarization characteristics of light
radiation, optical manipulation of microparticles, coding and transmission of
information over fiber-optic communication lines, visualization of biological
objects with high spatial resolution, laser processing of materials.



