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Pedepar

Jlumnomuass pabora: 42 c., 39 puc., 26 ucrounnkos. HEMATUYECKUN
KUJKUU  KPUCTAJII,  A30OKPACHUTEJIb  ATA-2, TIOJIIPU3AIIUA
CBETOBOI'O II0JId, IIOJYBOJIHOBAA IIIACTHUHKA, OIITUYECKHUE
BUXPU, Q-INTACTUHKA, Q-TBUCTEP.

O0bexT HCCJIeIOBAHMSA: IPOCTPAHCTBEHHO CTPYKTYpHUPOBAHHBIM
wuakokpucramueckuit (OKK) snement, mpeoOpasyromuil ga3zy U MoJIsSpU3alUIo
CBETOBOTO ITyYKa.

Hean padoThl: yCTAaHOBJICHHE 3aKOHOMEPHOCTEH (ha30BO-TIOISIPU3AMMOHHOTO
npeoOpa3oBaHus CBETOBBIX TMOJIEH KUAKOKPUCTAUIMYECKUMH (-TBUCTEpAMU H
ompenesieHne ocobeHHocTed ¢dopmupoBaHus (Pa3oBBIX W MOJAPU3AIUOHHBIX
CUHTYJISIPHOCTEM.

MeToabl HMCCIECAOBAHUS: DKCIIEPUMEHTAJbHBIE METOJBl HCCIEIOBaHUS
(a30BbIX U MOJIAPU3ALMOHHBIX XapaKTEPUCTUK CBETOBBIX MOJIEH.

B pe3yabTaTe ncc/ie0BaHUA: CO3/1aHbI -TBUCTEPHI ISl HOJIYUEHUSI CBETOBBIX
MOJIEW C 3a/JaHHBIM BOJHOBBIM (PPOHTOM U pacmpeeneHueM nonspusanuu. [lokazana
BO3MOKHOCTh peanuzauuu CIOUH-OPOUTAIBHOIO B3aUMO/ICHCTBUA,
XapaKTEepU3yIOIIErocss OJHOBPEMEHHBIM IpeoOpa3zoBaHueM (a3pl U MOJSpU3ALUU
CBETOBOTO Iy4YKa. YCTAHOBJIEHbl 3aKOHOMEPHOCTH (Ha30BO-MOJISIPU3ALMOHHOTO
npeoOpa3oBaHus CBETOBBIX TIOJIEW MPOCTPAHCTBEHHO CTPYKTYPUPOBAHHBIMU
KUIKOKPUCTANIMYECKUMH ~ (-TBUCT€pAaMU U OMNpPEAENCHbl  OCOOEHHOCTH
dbopmupoBanus (a3oBbIX W MOJISPU3ALMOHHBIX CHUHTYJspHOCTEH. [IpensioxeHHbIe
aHU30TPOITHbIE MUKPOCTPKTynpoBaHHbIe TBUCT KK anemMeHTs paboTaroT B MIMPOKOM
JMANa3oHe YIPABISIIOLIErO HANPSHKEHUS U He TpeOyeT MOACTPOMKHM moj padouyro
JUIMHY BOJIHBI JIa3pHOTO M3JIy4YE€HHs. OKCHEPUMEHTAIBHO IPOJEMOHCTPUPOBAHA
BO3MOXKHOCTH TEHEpallMl 3aJIaHHOTO 4YHWCJa TOJSPU3AIMOHHBIX M (Pa30BbIX
CUHTYJISIPHOCTEW Ha BOJTHOBOM (DPOHTE JIa3epHOIO MyyKa.

O0s1acTh IPUMEHEHHUA: ONTUYECKOE MAHUITYJIMPOBAHUE MUKPOYACTUIIAMHU U
O0M000BbEKTaMU, ONITHYECKAs Mepeaada nHpopMauy, JazepHas pU3rKa u TEXHOJIOTHH.



Pr¢gepar

JlemnoMnas pabora: 42 c., 39 man., 26 kpein. HEMATUYECKHI BAJIKI
KPBILITAJIb, ASBA®APFABAJIBHIK ATA-2, ITAJIAPBI3ALIBIA CBETJIABOT'A
I10J151, TIAVXBAJIEBASI IIJIACIIHKA, AITBIYHBIS BIXYPBI, Q-
[UTACLIHKA, Q-TBICTOP.

AO'eKT [acjeJaBaHHsI: [IPacTopaBa CTPYKTYpaBaHbl BaJKaKPbICTATIYHbI
AIIEMEHT, NepayTBapalibHbI a3y 1 naaspbI3allblio CBETIABOra MyyKa.

Mpora: yCTaJsiBaHHE 3aKaHAMEPHACLY (azaBa-nansipeI3alpliiHara
nepayTBapIHHS CBETJIABBIX MaJI€y BaJKaKPBICTAIIUYHBIMI (-TBICTapaMi 1 BbI3HAUDHHE
aca0bmiBacisy gapmipaBaHHs (azaBbIX 1 HAISPHI3ALBIMHBIX CIHTYJISIPHACII.

Mertaabl [acienaBaHHsI: SKCIEPHIMEHTANbHBI METaAbl J1acielaBaHHS
(hazaBbIX 1 NATSPHI3ALBIMHBIX XapaKTapbICTHIK CBETJIABBIX MaNEY.

Boinik gacienaBaHHsi: CTBOpaHBI (-TBICTIPHI Ui aTPhIMAHHS CBETJIABBIX
nanéy 3 3a7a13¢HbIM XBaJIEBBIM ()POHTAM 1 pa3MepKaBaHHEM Naisipbiansli. [lakasana
MaryeIMacilb paajizaibll criH-apOiTanbHara y3aemaa3esiHHs, K1 XapakTapbi3yela
aJHA4YacoOBBIM TiepayTBapsHHeM (¢a3pl 1 Halsgpbi3allblli  CBETJIaBOra ITy4kKa.
¥Ycranoynensl 3akaHaMepHaclil (pa3aBa-nanspbl3alibliiHara nepayTBapaHHs CBETJIaBbIX
naji€y mpacTtopaBa CTPYKTypaBaHbIMI  BaJKaKpbICTAJIYHBIMI  (-TBICTapami 1
BbI3HauaHbl  acaOmiBacui  (apmipaBanHs  (a3aBbIX 1 HaISpbI3aIbIAHBIX
ciHryispHacusy. [IpananaBaHbls aHI3aTPONHBISI MUKPOCTPYKTYHpPOBaHHbISA TBICT BK
AJIIEMEHTHI MpalyIolb Y HIBIPOKIM JBISANIA30HE HANpPYKAHHS 1 HE marpadye maajnaaxi
naj MpanoyHyo Jay>KbIHIO XBaJi Jla3epHara BbIIIPAMEHbBaHHS. DKCIEpPbIMEHTAIbHA
npajdMaHCTpaBaHa MarybIMacllb T'e€Hepalbll 3aJaJ3eHara JIKy Nalspbl3allbliHBIX 1
(hazaBbIX CIHTYJISIPHACIII HA XBAJICBBIM (PPOHIIE JTa3epHara my4Jka.

BoOsacub  yKbIBAaHHfI: anThlYHAC MAaHIMYyJSBaHHE  MIKpAyacIliHbI 1
O0M000BbEKTaMU, aNThIYHAs Nepaaaya iHdapMalpli, iazepHas (izika 1 TIXHAJOT1I.



Essay

Thesis: 42 p., 39 fig., 26 sources. NEMATIC LIQUID CRYSTAL, ATA-2 AZO
DYE, POLARIZATION OF THE LIGHT FIELD, HALF-WAVE PLATE, OPTICAL
VORTICES, Q-PLATE, QTWISTER.

Object of research: a spatially structured liquid crystal (LC) element that
transforms the phase and polarization of a light beam.

Research purpose: to establish the regularities of the phase-polarization
transformation of light fields by liquid crystal g-twisters and to determine the features
of the formation of phase and polarization singularities.

Research methods: experimental methods for studying the phase and
polarization characteristics of light fields.

Result of the research: g-twisters have been created to obtain light fields with
a given wave front and polarization distribution. The possibility of implementing
spinorbit interaction characterized by simultaneous transformation of the phase and
polarization of the light beam is shown. The regularities of the phase-polarization
transformation of light fields by spatially structured liquid crystal g-twisters are
established and the features of the formation of phase and polarization singularities are
determined. The proposed anisotropic microstructured twist LC elements operate in a
wide range of control voltage and do not require adjustment to the operating
wavelength of laser radiation. The possibility of generating a given number of
polarization and phase singularities on the wavefront of a laser beam has been
experimentally demonstrated.

Scope of application: optical manipulation of microparticles and biological
objects, optical transmission, laser physics and technology.



