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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TomnoJoriyHi BIaCTUBOCTI Ta UHAMIYHI XapaKTEPUCTUKU CTPYKTYPOBAHUX CBITJIOBUX I10JIiB

Ha3sBa po6oTH aHIJIilICbKOIO:

Topological properties and dynamical characteristics of structured light fields

PedepaT ykpaiHCbKOIO:

O6’eKT mOCTiIKEHHS — IPOCTOPOBO Ta MOJISIPU3ALiiTHO HEOTHOPIIHI €JIEKTPOMArHiTHi Ta CBITJIOBi M0JIS 3
PO3BHMHYTOIO TOIIOJIOTIYHOIO CTPYKTYPOIO, 30KPEMA, BUXPOBI ITy4YKH, BEKTOPHI ITy4YKH, €BAHECLIEHTHI XBUJIi; IPEIMET
IOCJIiI)KeHHSI — TOIOJIOTiYHI 0COGIMBOCTI, CUHTYJISIPHUI CKeJIeT, AMHaMIiuHI XapakTepucTuku ([IX), mexaHizamu ix
(opMyBaHHS, B3a€MO3B'SI3KU Ta B3aeMoJii, (PpisnyHa pupoma i NposiBY, @ TAKOK MO>KJIMBOCTI iX 3aCTOCYBaHHSI.
Po3po6JieHi 11 00IpyHTOBaHI TEOPETUYHI KOHLENLi Ta MiAXoau 00 GOpPMYBaHHS CBIiTJIOBUX IOJIIB i3 CKJIagHOIO
IIPOCTOPOBOIV, MOJIIPUALINHOIO Ta CUHTYJISIPHOIO CTPYKTYPOIO, BU3BHAYEHO 3aKOHOMIPHOCTI iX MepETBOPEHHS Y
Ipoliecax NoIMpPeHHs i Audpakiii Ta MexaHi3MU B3aeMOZii 3 MaTepialbHUMU 06'€KTaMU, OOYMOBJIEH]I BHYTPIlIHIMU
IIOTOKaMU €Heprii, BHyTPIillIHIM KyTOBUM MOMEHTOM (KM) i TonosioriyHMMy 0Cco6JIMBOCTSIMU T0JIiB. 30KPEMa,
BI,OCKOHAJIEHO TEOPETUYHI IHCTPYyMEHTU ONUCY CTPYKTYPOBAHMX ONTUYHUX I10J1iB Ha 6a3i IX Ta CUHTYJISIPHOTO
CKeJIeTY I10J1s1; BUBYEHO 3aKOHOMIPHOCTI IepeTBOPEHHS TPOCTOPOBOi CTPyKTypH i IX npy audpakiii CUHTYISIPHUX
CBITJIOBUX IIyUKiB. PO3p06JieHO Teopito B3aeMOii BHYTPILIHIX i 30BHIIIHIX CTyIIEHIB BiJIbLHOCTI CBiTJIOBUX My4KiB Ta
BM3HAYEHO POJIb NapliiaJlbHUX CKJIALOBUX iMIIyJIbCY TA BHYTPilIHbOro KM npu ix nomupeHHi ta audpaxuii.
Po3pobseHo Teopito X CBIT/IOBUX I10J1iB Y HEOLHOPITHUX Ta IUCIIEPCIHUX CepeloBUIIaX, SIKa 3aCTOCOBaHA [IJIsl
OIMCY CITiHY, IMITYJIbCY Ta PEAKTMBHOI'O IMITyJIbCY Y IIOBEPXHEBYX I1JIa3MOH-TIONSApUTOHAX. OTpUMaHi pe3yIbTaTh
CIIPUATUMYTb PO3p00Li cucTemMu Pi3MYHMX IapaMeTpiB [1J1g ONUCY i XxapaKTepu3allii CBiTJIOBUX MOJIB y
IIPOCTOPOBO- Ta CIIEKTPAIbHO-HEOJAHOPIIHMX CEPENOBUIIAX, CTBOPEHHIO HOBUX METOiB (POPMYBAHHSI CBITJIOBUX
I10J1iB IOTPiOHOI CTPYKTYPH, PO3BUTKY METO/IiB OITUYHOI JIiaTHOCTHKY, 3aC0O0iB KOAyBaHHS, 0OpOOKY i nepenayi

indopmatii, TeXHIKM MIKpOMaHIIYJIIOBaHHSI, MIKpO- Ta HaHOiIH)KEHePii.

Pedepar aHIJIiHCBKOIO:

The object of research is spatially and polarization inhomogeneous electromagnetic and light fields with a
developed topological structure, in particular, vortex beams, vector beams, evanescent waves; subject of research
is the topological features, singular skeleton, dynamic characteristics (DC), mechanisms of their formation,
relationships and interactions, physical nature and manifestations, as well as the possibility of their application.
Theoretical concepts and approaches to the formation of light fields with a complex spatial, polarization and
singular structure are developed and substantiated, the laws of their transformation in the processes of
propagation and diffraction and mechanisms of interaction with material objects due to internal energy flows,
internal angular momentum (AM) and topological features of the fields. In particular, the theoretical tools for
describing structured optical fields based on the DC and the singular field skeleton have been generalized and
improved; regularities of transformations of spatial structure and DC upon diffraction of singular light beams are
studied. The theory of interaction between the internal and external degrees of freedom of light beams is
developed and the role of partial components of a momentum and internal AM in their propagation and diffraction
is determined. The theory of the light fields’ DC in inhomogeneous and dispersive media has been developed,
which is used to describe spin, momentum and reactive momentum of surface plasmon polaritons. The results will
contribute to the development of a system of physical parameters for the description and characterization of light
fields in spatially and spectrally inhomogeneous media, the creation of new methods of forming light fields of the
desired structure, optical diagnostics, data encoding, processing and transmission, micromanipulation techniques,
micro- and nanoengineering.

Ingekc YIK: 535, 535; 537.8; 621.371
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Teopis AMHAMIYHUX XapPAKTEPUCTHK CTPYKTYPOBAHUX CBITJIOBUX IOJIIB y
HEOHOPIIHUX | MUCTIEPCIMHUX CEPEOBUIAX Ta 3AaKOHOMIPHOCTI (POPMYBAHHS CUHTYJIIPHOTO CKEJIETY MPU

nudpaxuii TUPKyISIPHUX BUXPOBUX IIyYKiB

Hassa HTII aHr/1ificbKO¥0: Theory of the dynamical characteristics for structured light fields in
inhomogeneous and dispersive media and regularities of the singular skeleton formation in diffracted optical-
vortex beams

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3acTocyBaHHs: 73.10.- [locifkeHHs i pO3pOOKY B ralysi NIpUPOJHUYMX i TEXHIYHUX HAYK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: VzaranbueHo koHueniyi criiH-op6iTanbHOro (KaHOHIYHOTO) PO3KJIay iMITysibCy i KM CTpYKTypOBaHUX
CBITJIOBHUX II0JIiB y CEPEJOBUIIAX 3 YPAXyBaHHSM iX IPOCTOPOBOI HEOOHOPIAHOCTI i gucnepcii. [lokazaHo, 1m0
IIOCJIiIOBHE 3aIIPOBAI)KEHHSI KAHOHIYHOT'O PO3KJIaly MOXJIMBE TiJIbKU Ha 6a3i iMnysibcy MiHKOBCBKOTO, a
IVCIIEPCilHI MONPaBKU 3aCTOCOBYIOTHCS 11711 OKPEMHUX CKJIQIOBUX IMITYJIBCY, SIKi TAKMM YAHOM HaOyBalOTh
dyHIAMEHTaNbHOr0 3Ha4Y€HHS, TOJ| SIK IIOBHUM iMITysibC i KM yTBOPIOIOTHCS SIK CYMH CITIHOBUX 1 Op6iTasbHUX
cxianoBux. Ha 6a3i y3aranpbHeHUx KOHLeNwii IX y CTpyKTypoBaHUX AUCIEPCIHHMX CepeloBUlllaX BUSIBJIEH] 3aKOHU
YTBOPEHHSI Ta OCOOJIMBOCTI IPOCTOPOBOro po3noiny JX noBepxHEBUX MIa3MOH-TIOJISIPUTOHIB. Bu3HaueHo
3aKOHOMIPHOCTI NepeTBOPEHb TOINOJIOTIYHOI CTPYKTYPH CBIiTJIOBOTO I10J1s1 [P AAQPPaAKLii IUPKYJISIPHUX BUXPOBUX
IIy4KiB Ha OHOBUMIPHO-HEOJHOPiIHUX [1epelIKoaX, PO3KPUTO MeXaHi3Mu (OpPMYyBaHHSI BTOPUHHUX
CHHTYJISIPHOCTEH, iX TPUBUMIPHI TpaeKTopii (CUHTY/ISIpHI HUTKM), YMOBHU i MEXaHi3MU [IOPYIIEHHS HENIEPEPBHOCTI
TPAEKTOPIil (TOMOJIOriYHi peakuii).

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI mpoyKiii (Matepiasis,
TEXHOJIOTI! TOIO) AJ1s1 3a0e3IeYeHHsI eKCIIOPTHOTO MOTeHIialy Ta 3aMillleHHIO iMIIopTy, 3a6e3ne4eHHs

IIPOMUCJIOBOCTI UM HACEJIEHHS HOBMM BUJOM iH(pOPMaLiliHO-KOMYHIKal[ifHUX TOCTIYT
BnyiuB HTII Ha moBKiJjjisa:
BnposapaskeHHst HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2021
3aKiHYeHHs eTamy: 12.2023
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