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PE®EPAT

Hayunas pa6ota 40 c., 31 puc., 23 UCTOYHHUKOB.

OJIEKTPUYECKHU VYIIPABJISIEMBIE BOJIHOBO/IHBIE
KNIKOKPUCTAJUIMYECKUE SJIEMEHTBI.

Heab  paldoTbl:  yCTAaHOBJIEHHWE  3aKOHOMEPHOCTEH  BOJIHOBOAHOTO
paclpoCTpaHEHUs  JIA3€pPHOTO  MBJIYYEHUS B  MUKPOCTPYKTYPUPOBAHHBIX
wuakokpuctaummueckux (OKK) osmemMeHTax ¢ 2JIEKTpUYECKH — YIPABIIEMOU
MPOCTPAHCTBEHHOW MOIYJSIIMEA TOIMOJOTMH OPUEHTAUHMH JUPEKTOpa s
MPWIOKEHUN UHTETPATbHON (POTOHUKH.

MeTtoabpl HMccaeI0OBaHUs: YHCICHHBIA aHamu3 B cpeae  Wolfram
Mathematica, 5SkcrmepyMeHTaJIbHbIE METOABI  HCCIIECOBAHUS  OCOOCHHOCTEH
pacupoCTpaHEHUsT JIMHEMHO  MOJSIPU30BAHHOIO  JIA3€PHOTO  H3JIY4YEHUS B
KUJKOKPUCTATUIMYECKON (DOTOHHOM CTPYKTYpE.

B pe3yabrare BbINOJHEHHS Pa0dOTBHI CO3/aHbl AKCIEPUMEHTAIBHbBIC
o0Opa3ibl (POTOHHO-KPUCTAITMYECKUX CTPYKTYP C BO3MOKHOCTBIO UX aJlalTallid K
pELICHHUIO 3a/ad TMepellayd ONTUYECKUX CUTHAJIOB. Peann3oBaHbl pPEKUMBI
BOJIHOBOJHOTO PACHPOCTPAHEHHS] U MPOCTPAHCTBEHHOTO YIIPABIICHHSI CBETOBBIMU
My4KaMl Ha OCHOBE M3MEHEHHUSI ONTHUYECKOM CBS3M MEXKIYy CHUCTEeMaMu
KUJKOKPUCTAIUIMUYECKUX CBSI3aHHBIX BOJTHOBOJIOB.

Hayynasi HOBH3HA MCCJEIOBAHUN: TPEIJIOKEHB HOBBIE T€OMETPUU
TEKCTYPHUPOBAHHBIX AIEKTPOAOB c ANEKTPUUYECKHU yIpaBisieMon
MPOCTPAHCTBEHHOW MOIYJSIIMEH OPUEHTALMU JUPEKTOpa. DKCHEPUMEHTAIBHO
peanu30BaHO  MPOCTPAHCTBEHHOE  YMNPABICHUE CBETOBBIMH  IyYKaMH U
MPOJIEMOHCTPUPOBAHO AIEKTPUUYECKOE yIpaBJeHUE HaIpaBJICHUEM
pacrpoCTpaHEHUs CBETOBOTO My4YKa B CUCTEME CBSI3aHHBIX BOJIHOBOJIOB HA OCHOBE
MOJISIPU3AIIMOHHO-UYYBCTBUTEIBHBIX BOJHOBOJHBIX HKK cTpykTyp «KoybIieBOM
pE30HATOP - MPAMOM BOJTHOBOI».

OCHOBHBIM JIOCTOMHCTBOM pPa3padaThIBAEMBIX ONTHYECKUX JIIEMEHTOB
ABJISIETCA TEXHOJIOTMYHOCTh W JCIIEBU3HA HMX MPOU3BOJICTBA U BO3MOKHOCTD
GyHKIIMOHATFHOM TMTEPECTPOUKH.



PE®EPAT

Jeimiomuas padora 40 c., 31 mai., 23 KpbIHIIbL.

OJIEKTPBIYHA KAHTPAJISIBAHDBIA XBAJIABOIHbBIA
BAJIKAKPBICTAJIITYHBIA SJIEMEHTABI.

Mbira  mpambl:  ycTajsiBaHHE  3aKaHaAMEpHACLSAY  XBalsiBOJHAra
pacmaycro/pKBaHHS ~ Jla3epHara BBIIPAMEHBBAHHSI §  MIKpaCTPYKTypaBaHBIX
BajgkakpbeicTaliuHbix (BK) amemeHTax 3 aeKTpiuHBIM KipaBaHail IpacTopaBai
MaJyJISLbISANA Tananorii apeleHTalbll AbIpAKTapa JJIsl NMPBIKIaJaHHsy 1HTAIrpaibHaN
(baToHIKI.

Meraabl [gacjegaBaHHsl: JIiKaBbl aHam3 y  acsaponast  Wolfram
Mathematica, »SKcnepbIMEHTAJIbHBII METaAbl JaciielaBaHHA  acaOiBacisy
pacnaycro/pKBaHHSL JIlHEHHA TNajispbl3aBaHara Jia3epHara BbIIPAMEHbBAHHA ¥
BaJIKaKpbICTaJI14Hal (p)aTOHHAN CTPYKTYpHI.

Y BbIHIKY BbIKaHAHHSI PAaOOTHl CTBOPAHBI SKCIEPHIMEHTAIbHBIS Y30PbI
(dbaToHHA-KPBIITATIYHBIX CTPYKTYP 3 MardbIMaciio iX ajanTtaibll Jla pardHHSI
3aay Tepajavbl anTbIYHBIX CirHanay. PaamizaBaHbl pa3KbIMbl XBaJsIBOJHAra
pacnaycro/pKBaHHSI 1 MpacTopaBara KipaBaHHS CBETJABbIMI ITydKaMl Ha acCHOBE
3MSIHEHHSl anTbhlyHAll CyBA31 MaMiK CICTAMaMi BaJKaKpbICTATIYHBIX 3BA3aHBIX
XBJISIBOJIAY .

HaBykoBasi HaBi3Ha JaciieaBaHHSAY: TpanaHaBaHbl HOBBIS Te€aMETPHIi
TOKCTYpPaBaHbIX AJIEKTPOJAy 3 TMa-dJeKTphlYHAMY KipaBaHail MpacTopaBai
MaAyJSLbIAd  apbleHTalbll  JABIPIKTapa.  OKCIEphIMEHTalbHA  plajii3aBaHa
npacTopaBae KipaBaHHE CBETJIABBbIMI My4KaMi 1 MpaJdMaHCTPaBaHa AJIEKTPbIYHAE
KipaBaHHE HalpaMKaM pacrnayClOKBaHHS CBETJIaBOTa IMy4YKa ¥ CICTAIME 3BA3aHBIX
XBAJIBOJAY HA AacHOBE MaJSIpbI3allbliiHA-aqqyBalbHBIX XBasIBOAHBIX HOKK
CTPYKTYP «KaJIbLIaBbl pP33aHaTap - paMbl XBAJISIBOIY.

AcHOYyHall mo0paii fIKaACHI0 pacnpaloyBaHbIX aNTBIYHBIX BJEMEHTAy
3'sSynsela  TPXHAJAriyHacllb 1 TaHHACIH 1X BBITBOPYACII 1 MardeIMacilh
GbyHKUbIsIHATBbHAN TIEpa0ya0BBbI.



ABSTRACT

Graduate work 40 pp., 31 figs., 23 sources.

ELECTRICALLY CONTROLLED WAVEGUIDE LIQUID-CRYSTAL
ELEMENTS.

The purpose of this work is to establish the regularities of waveguide
propagation of laser radiation in microstructured liquid crystal (LC) elements with
electrically controlled spatial modulation of the director orientation topology for
integrated photonics applications.

Research methods: numerical analysis in the Wolfram Mathematica
environment, experimental methods for studying the features of the propagation of
linearly polarized laser radiation in a liquid crystal photonic structure.

As a result of the work, experimental samples of photonic-crystal structures
were created with the possibility of their adaptation to solving problems of optical
signal transmission. The modes of waveguide propagation and spatial control of
light beams are implemented based on the change in the optical coupling between
systems of coupled liquid-crystal waveguides.

Scientific novelty of research: new geometries of textured electrodes with
electrically controlled spatial modulation of director orientation are proposed.
Spatial control of light beams is experimentally implemented and electrical control
of the direction of propagation of a light beam in a system of coupled waveguides
based on polarization-sensitive waveguide NLC structures "ring resonator -
straight waveguide™ is demonstrated.

The main advantage of the developed optical elements is the
manufacturability and low cost of their production and the possibility of functional
restructuring.



