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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.31.29

Tema gucepranii:
1. Anani3 (pa3o0BUX CUHTYJISIPHOCTEN y 1M ParoBaHOMYy CBiTJIOBOMY IOJIi

2. Phase singularities analysis in a diffraction light field

Pedepar:

1. ¥ puceprauiiiziii po60Ti IPOBELEHO aHali3 yMOB BUHUKHEHHS IUCJIOKalill a60 eKCTPEMYMIB XBUIIbOBOTO (OPOHTY
npu audpaxuii MyyKiB CBiT/Ia Ha HENPO30pil nepemKkoyi Ta inTepdepenii ABox nyukis. Po3BuHeHU niaxin, 1mo
II03BOJIsIE ITPOTHO3YBATU MEXaHi3MM YTBOPEHHS, 3aKOHOMIPHOCTI €BOJIIOL{] Ta TOIOJIOTII0 OUCIOKALiN XBUIIbOBOTO
(POHTY Y IMX ONTUYHUX MOJISIX. PO3MOBCIOKEHHS ITy4YKa Y IIPOCTOPI Y3LOBXK OCi Z PO3IJISAAETHCS K JUHAMIYHA
3aavya Audysii KoMIIoOHeHT noJist Ha mowyHi XY y dopmanbHomy Tuacil t (). [TokazaHo, mo aunosi OB BUHUKAIOTH
IepIEeHIUKYJISIPHO HallPSIMKaM CUJIbHOI HEOJHOPIAHOCTI CBiTI0BOro NOoTOoKy G(X, Y, t) 3a IBOMa MOXJIUBUMU
CLeHapisgmu. 3aBIsIKA LIbOMY PO3KPUTO MEXaHi3MU YTBOPEHHS AU(PPAKLIMHUX IUATIOJIB BUXOPiB, pereHepatii
CHHTYJISIPHOTO ITy4YKa, BUCOKOE()EKTUBHOTO CUHTE3Yy CUHIYJISPHOrO IIy4Ka i3 rayCCOBOTO ITy4YKa 33 JOTIOMOT0I0
dazoBoro kauHa. [y1s 3amadi fudpaxiiii 70cKoi XBUJIi Ha KPYrJIoMy OTBOpPi 3HalI€HO TOYHUI PO3B'SI30K
XBWJIbOBOT'O PiBHSIHHS 3 rpaHUYHMMHU YyMoBaMu Kipxroga 3a 1onomorom nepeTsopens XaHkes. JociikeHo
MIOBE/IiHKY T10JIs1 Y GJIMJKHii 30Hi, BCTAHOBJIEHO BiICYTHICTb OYyib-SIKUX CUHIYJISIPHOCTEN (as3u i 3CyB eKCTpeMyMiB

aMIIITYJY Ha OCi y IIOPiBHSHHI 3 pe3yJbTaTaMu, OTpUMaHuMu 3oMMepQesbIoM Y NapakciaJbHOMY HaOIV>KEeHHI.



Po3B's3aHa noaaTKoBa 33ia4a JUdpakiii maockoi XBUili Ha HEPO30pPOMY JUCKY 32 IONIOMOTro0 NpuHuuIy babiHe.
(dazoBa MBUIKICTb 110JIS1 HA OCi B 06s1acTi niamu [lyaccoHa 3HauYHO NepeBullye MBUAKICTh CBiTa C. Lle npu3BoauTh
[0 BUHMKHEHHSI Ha OCi IIy4yKa KOMIIeHCaliliHOi pa30B0Oi 3aTPUMKHU , SIKy BU3HAYEHO TEOPETUYHO 32 IPOBAJIOM Ha
XBUJIbOBIll TIOBEPXHi Ta €KCIIEPUMEHTAIBHO 32 KPUBU3HOIO iHTEp(PEPEHLINHNX CMYT B 00JIACTI CyNeprno3uLii

IV(pparoBaHOro I0JIs Ta IOXUJIOI IIJIOCKOI XBUJIL.

2. The conditions of the wavefront dislocations and amplitude extrema formation in a wave field produced by
diffraction on opaque obstructions and by two-beam interference are analyzed. The predicted model of the
formation of wavefront dislocations, their evolution and topology in the paraxial approximation is developed. The
stationary problem of a perturbed beam evolution in space XYZ was reduced to dynamical problem of the field
component diffusion at the plane XY in formal Itimel t (). The dislocations in form of "dipoles" of optical vortices
appear in perpendicular direction to the strong inhomogeneity area of a light stream G(x, y, t) in two possible
mechanisms. On this basis the regeneration of singular beam and the efficient synthesis of singular beam from
Gaussian beam by the phase wedge technique are analyzed. The problem of plane wave diffraction by a circular
aperture is solved rigorously using Hankel transform and Kirchhoff boundary conditions. No phase singularities
are found on the axis andthe shift of the amplitude extrema was detected with respect to Zommefield solution in
paraxial approximation. The phase velocity modulation to ¢ /2 at the distances corresponding to even Fresnel
numbers is revealed. Similar analysis for Fresnel diffraction field behind a non-transparent disk has shown that the
phase velocity at the shadow area can noticeably exceed c. The appearance of the phase delay was revealed
theoretically by wavefront shape calculation and was measured experimentally by the method of interference of
the diffracted beam with tilted plane wave.

Jep>kaBHHH peecTpaniliHuil Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIbBHOCTI:

ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi goKymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. BacueuoB Muxaiino BikropoBuy

2. Vasnetsov Mikhail Viktorovich
KBasigikanis: 1.¢p.-m.1., 01.04.05
InenTudikarop ORCID ID: He sacrocosyerncs

JoparkoBa iHdpopmamnist:



TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. T'opukoB B'sueciaB MukonanoBmny

2. Gorshkov Vyacheslav Mykolajovych
KBasidikamis: n.¢.-m.u., 01.04.08
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. bopwy, AHaTomnint OnekcaHIpoBUY

2. bopiy Anarouniin OsiekcangpoBuy
KBasmigikanis: n1.¢.-m.H., 01.04.07
ImenTudikarop ORCID ID: He zactocoyerbes
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. JInumapeHko Pycnan AHaTosinnoBuy

2. JlumapeHko Pyciian AHaTosii0BrUY
KBasigikamis: k.¢.-m.H., 01.04.05
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

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

Biiacue IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Bpomun M.C.

Bponun M.C.

IOpuenko T.A.



