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1. B3aeMoiisl €J1IeKTPOMarHiTHOro BUIIPOMIHIOBaHHS 3 6araTolmapoBUMU HAHOYACTUHKAMU Ta HAHOTIOKPUTTSIMU:
npsimi i o6epHeHi 3azayi

2. Interaction of electromagnetic radiation with multilayer nanoparticles and nanolayers: direct and inverse
problems

Pedepar:

1. luceprauio IpuCcBsI4EHO BUBYEHHIO 3aKOHOMIPHOCTEN 3MiH €JIEKTPOMArHiTHOIO BiATyKy Ipu B3aeMogii EMB 3
aHCaMOJIIMU HAHOYACTUHOK Pi3HOi (opMHU, 1110 3HAXOLATHCS y TPOCTOPi ab0 HA MOBEPXHi TBepAOro Tina. Y
IMCePTalliliHilil po6OTi 3aIIPOTIOHOBAHO i peai3oBaHO 3arajJbHUI TEOPETUYHUM MiJIXi[l OJ1s1 PO3B'sI3aHHS 33024
B3aemozii EMB 3 6araromapoBuMU KyJIIMU Y XBUJILOBOMY HaOJIMKEHHI Ta €JINCOiZaMu B €JIEKTPOCTATUUHOMY
HabyKeHHi. [IpoBeieHO [TOBHUI aHaIi3 MOXJIMBOCTI BUHUKHEHHS JOJATKOBYX IIJIA3MOHIB y JBOLIAPOBUX
KyJIbOBUX i eJiIcoiganbHNX HAHOYACTUHKAX [IJ1s Pi3HUX TUIIIB MaTepiaiB snpa i 060710HKHU. TeopeTuyHO
00rpyHTOBaHa (isbTPyOYa BJIACTUBICTh 6AraTolapoByX IOKPUTTIB i3 MeTasleBUX HaHOLIAPiB, pO3TalllOBaHUX Ha
[IOBEPXHi TBEPZOro Tijla. HaaHo MOsICHEHHS Y€PBOHOTO 3CYBY IJIa3MOHHOI YaCTOTH 71 YaCTMHOK, PO3TAallOBAHUX
Ha MIOBEPXHi TBEPIOrO Tijla, SKUI BUHMKAE [IPY BPaXyBaHHI MyJIbTUIIONbHOI B3aemMogii. PO3po61eH0 MeTOAUKY

BCTAHOBJIEHHS €JIEKTPOAMMAMIYHMX BIIACTUBOCTEN BHYTPILIHIX IIAPiB HEOJHOPILHOI CTPYKTYPHU 3a CIIEKTPAJbHUMU



IaHUMU pagioMeTpii. I3 BUKOPUCTAaHHSIM €KCIIEPUMEHTAIbHUX CIIEKTPIiB OCJ1abIeHHS CBiTJIa B CYCII€H3isIx
HAaHOYACTUHOK CpibJia 3 060JI0HKOIO 3 OKCUy Cpibiia, BCTaHOBJIEHO (DYHKIIII IIiJIbHOCTI pO3IIoAiny 3a po3Mipamu
snep i 060s10HOK. [IpakTUyHA LiHHICTh POOOTU BU3HAYAETHCSI MOXKJINBICTIO BUKOPUCTAHHS OJ€P>KaHUX Pe3yJbTaTiB
IIpY pO3pOOLi IPUHLKIIIB CTBOPEHHSI HOBUX MaTepiaiiB i3 NonepesHbo 3aJaHUMU €JIEKTPOIUHAMIYHUMU

BJIACTUBOCTSIMMU.

2. The Thesis is devoted to the studing of changes in response to the electromagnetic interaction of EMR with the
ensembles of nanoparticles of various shapes are in space or on the solid. A general theoretical approach for
solving the problems of interaction of EMR with multilayered balls in the wave approximation and ellipsoid in the
electrostatic approximation is proposed and implemented in tihs thesis. A full analysis of the pos-sibility of
additional plasmons in two-layer spherical and ellipsoidal nanoparticles for different types of materials core and
shell was made. It was also theoretically justifited that multilayer coatings with metal nanolayers located on the
solid surface have filter-ing properties. The explanation of the red shift of plasmon frequency for particles located
on the solid surface, which occurs when taking into account multipole interac-tion, was provided. A method for
the electrodynamical properties of the inner layers of inhomogeneous structures by spectral radiometry data
worked out. The functions of the density and of the size distribution for nuclei and membranes were defined using
the experimental spectra of light attenuation in suspensions of silver nanoparticles coated with silver oxide. The
practical value of the defined opportunity was obtained to develop guidelines for the creation of new materials
with preset electrodynamics properties.
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