O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUM 00J1iKOBHI HOMeEP: 0404U002635
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamuii: 25-06-2004

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cmocap Bonogumup Bosogyumuposud

2. Slusar Volodymyr Volodymyrovych
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 01.04.05

Ha3zBa HayKoBOi cIeniaJbHOCTI: Onruka, sazepHa disnka

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axHcrTy: 17-06-2004

CreniaJbHICTh 32 OCBiTOO: 7.091101

Micue po6oTH 3400yBaya: lucrutyr disuku HAH Vkpainn

Kopg, 3a €IPIIOY: 05417302

Micue3HaxoayKeHH: 03680, MCII, m.Kuis, npocnekt Hayku, 46

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagi30BaHOi BYE€HOI pagu): [ 26.159.01
IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: [ncTuTyT disuku HAH Vkpainu

Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekt Hayku, 46, M. Kuis, Kuiscbka 06:1., 03028, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0COOM: IncTuTyT disuxku HAH Ykpainu

Kopg 3a €IPIIOY: 05417302

Micue3naxom KeHHs: 03680, MCII, m.Kuis, npocniekt Hayku, 46

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.33.43

Tema gucepranii:
1. BracTuBOCTI CUHTYJIIPHUX ONTUYHUX IYy4YKiB, yTBOPEHUX Mojamu Jlareppa-Taycca

2. Properties of optical singular beam, which proguced by Laguerre-Gausian modes

Pedepar:

1. B mucepTanii po3risiHyTO pe3yibTaTy AOCTiI)KeHs BIAaCTUBOCTEN ONTUYHYX ITy4YKiB 3 (a30BUMU AUCIIOKALSIMA
XBWJIbOBOTO QPOHTY. EXCriepuMeHTasbHO OYJIN NOCiIKeH] My4YKY i3 (a30BUMU CUHTYJISIPHOCTSIMY, YTBOPEHI SIK
yuctuMu Mogamu Jlareppa-T'aycca, Tak i ix KorepeHTHUMU Cyneprno3ulisgmu. B naniit poboTi meTogom
6araTonpoMeHeBoi iHTepdepeHLiii B IJIAHAPHOMY XBAJIbOBOZ LOCIIIKEHO (POPMY XBUIIBOBOTO (PPOHTY ITy4Ka 3
ONTUYHUM BUxopoM. Ha 6a3i oTprMaHuX pe3yJibTaTiB 3alIPOIIOHOBAHO HOBUI METO[, e TeKTyBaHHS (Pa3oBUX
CHHTYJISIPHOCTEN B ONITUYHUX 300paKEHHSX, SIKi yTBOpeHi Mojamu Jlareppa-T'aycca. 3anpornoHoBaHO
BJJOCKOHAJIEHUI MeTOJ, TreHepallii ,KOMOiHOBaHOr0" OIITUYHOTO My4YKa 3 T03a0CbOBUM ONTUYHUM BUXOPOM.
ExcriepuMeHTasIbHO peasi3oBaHo IIPOCTOPOBY cernapario BuxopoBoi (Moza LGO1) Ta 6e3suxoposoi (moga LGOO0)
KOMIIOHEHT ,,KOMGiHOBaHOr0" Iy4Ka 3 [10320CbOBUM ONTUYHUM BUXOPOM. 3alIpOIIOHOBAHO METOJ cenapallii Moz,
Jlareppa-Taycca, 3 napHUM Ta HEIAPHUM MOJIOBUM iHIEKCOM, SIKUI € OCHOBOIO JIJIs1 CTBOPEHHSI OiIbIll CKIaAHUX
cxeM cenapatii. PeanizoBaHo, 3apeecTpoBaHO Ta BUMipsiHOpoTauiiHuil egekr Jlonepa nJis jaiHiiHO-

IIOJISIPU30BAaHUX BUXOPEBUX XBUJIb ONTUYHOrO Jiana3zoHy. EkcrieprMeHTanbHO JOBEeLEeHO, 0 YaCTOTHUM 3CYyB



MIPSIMO MPOTIOPLIMHO 3a71€KUTD Bif] KYTOBOI LIBUJIKOCTI 06EPTaHHS CBiTJI0BOTO My4YKa 3 ONTUYHUM BUXOPOM, Ta
BEJIMYMHU TOIOJIOTIYHOrO 3apsly ONTUYHOTO BUXOPY. EKCIIepUMEHTaIbHO Peasi3oBaHO YaCTOTHUH 3CYB,
00yMOBJIEHUH poTaliiiHuM edektom Jlomnmepa, Npy 3BOPOTHiN TpaHcpopmalii ONTUYHOTrO BUXOPY Y XBUJIIO i3
I71aIKUM PO3MOJIiJIOM XBUILOBOTO (PPOHTY.

2. Thesis for Candidate's Degree contains results of Laguerre-Gausian modes properties investigation. Beams with
phase singularities, which obtained by superposition of Laguerre-Gausian modes investigated experimentally. New
methodology and technique for orbital angular momentum investigation was elaborated. Experimental
investigation of an optical vortex beam by means of a multiple-beam interference device is reported. Launching of
an optical vortex beam into a prism-film coupler (leaky-wave planar waveguide) gives high angular resolution due
to the resonant excitation of a propagating leaky mode. Observation of the dark line in the cross-section of the
reflected beam visualizes a narrow range of equal incident angles within an optical beam with diffraction-limited
divergence. The expectations from simple optical rays approach concerning the structure of an optical vortex are
compared with the experimental results. A rotating spiral zone plate was used to implement and measure the
rotational Doppler effect for plane-polarized optical beams with helical wave front (optical vortices). The
frequency shift was analyzed in terms of energy exchange between the beams and moving optical elements. The
initial beam carries photons with orbital angular momentum nh to the plate; behind the spiral zone plate, the
photon angular momentum in the Nth order equals (Nm + n) h. Hence, each photon acquires angular momentum
Nmh, so that a recoil torque is applied to the plate. In the course of rotation, the work against this torque changes
the photon energy by ?? = Nmh?. Hence it follows from the relation ?? = h?? that ?? = Nm?, irrespective of the
optical vortex charge in the diffracted beam. New method of combined beam generation was proposed firstly.
Space separation of LGO1 and LG0OO modes realized experimentally for combined beam with nonaxial optical
vortex. This method gives possibility to separate Laguerre-Gausian modes with odd and even modal indexes, and
can be used as principal for producing more complicated scheme ofmodes separation.
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VI. BizomocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
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KBasidikamis: k.¢.-m.1., 01.04.05
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JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. fluenko JleoHin [leTpoBry

2. Sluenko Jleowin ITeTpoBuy

KBasidikanis: n.¢p.-m.u., 01.04.05
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InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
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InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im's I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Bpoayn Muxaino CeMeHOBUY

Bpoayn Muxanino CeMeHOBUY

IOpuenko T.A.



