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V. BimomocTi npo gucepraniio
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Tema gucepranii:

1. MaTeMaTU4yHe MOZIE/TIOBaHHS MJIa3MOHHUX CIIEKTPIB METaTiYHUX HAHOYACTUHOK Ta PPAKTaIbHUX KJIaCTEPIB.
2. Mathematical modeling of plasmon spectra of metal nanoparticles and fractal clusters.

Pedepar:

1. ¥V nuceprauiiiziii po60Ti po3po6aeHO MaTeMaTUIHI MOZEJIi Ta MeTOAM [JIsl OIIMCY IIPOLIECiB pO3CiloOBaHHS Ta

TIOTJIMHAHHS CBiTJIa HAHOYACTMHKAMU METaJliB i Kj1aCT€pamMu, CCI)OpMOBaHI/IMI/I 3 TaKUX HAHOYACTUHOK. Y3arajbHEeHO



MOJIeJIb AUNOJIbHOTO 30yI)KEHHS Ha BUMIAIOK YpaXyBaHHS BILUIMBY 3apsify MifKIa[KU HA CIIEKTPU €KCTUHKLIL.
Po3po6sieHo0 Ta yOCKOHAJIEHO aJITOPUTMU METOLY JUCKPEeTHUX AuroJiB (DDA) Ta MeToLly CKiHY€HHUX Pi3HULb Y
yacoBiil o6sacti (FDTD), siki peasnizoBaHO y BUIJISIA] 06YUCII0OBAIbHO-BUMIPIOBaIbHOTO KOMILJIEKCY [7Is1 PO3PaXyHKY
CIIEKTPiB €KCTUHKIIiI Ta JIOKa/IbHUX 110J1iB. CHOPMYJIbOBAHO i pO3B’s13aHO OOEPHEHI 3a11adi, sIKi 1al0Th 3MOTy
BU3HA4YaTU [IapaMeTpy HAaHOYACTUHOK Ta iX kyiactepis (po3amipu, Gpopma, BiicTaHb Ta B3a€MO/Iisl) HA OCHOBI

€KCIIePUMEHTAJIbHUX i PO3PAaXOBAHUX CIIEKTPIB €KCTUHKILII.

2. Mathematical models and methods describing the process of light absorption and scattering by metal
nanoparticles and the clusters formed from such nanoparticles are developed in the dissertation. The dipole
excitation model is generalized for the case of the substrate charge influence on the extinction spectra. Developed
and improved algorithms of the discrete dipole approximation (DDA) and the finite-difference time-domain (FDTD)
methods implemented as computational-measurement system for calculating extinction spectra and local fields.
Inverse problems are formulated and solved to determine the nanoparticles and clusters’ parameters (size, shape,
distance and interaction) based on the experimental and simulated extinction spectra.
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