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1. EdpexTu Ta MEXaHi3MHU MiJICUIEHHS ONTUYHUX IIEPEXOiB MOJIEKYJI TUMiHY Ta IJILIMHY HAa KOMOIHOBaHMX

HaHOCTpYKTypax Fe304 nonoBaHux 671aropoJHUMU METaIaMHU.

2. Effects and mechanisms of enhancement of optical transitions of thymine and glycine molecules on combined
Fe304 nanostructures doped with noble metals.

Pedepar/anoTamis:

1. Incepralist pUCBS4Y€HA €EKCIIEPUMEHTAILHOMY BUBYEHHIO €(DEKTiB Ta MEXaHi3MiB TOBEPXHEBOTO MifCHUIIEHHS
ONITUYHUX [IEPEXO0/IiB Y MOJIEIbHUX 6i0MOJIeKyIax, TUMIHY Ta IJIilKAHY, 3a gornoMoroio SERS ta SEIRA, i3 3anmydyeHHSIM
Pi3HUX MigCUIIOBAJIbHUX NIaTHOPM Ha 6a3i KOMOIHOBaHMUX HAHOCTPYKTYp Fe304 mornoBaHux 61aropogHUMU
MeTanamu (Au, Ag, Pt). 3a yMOB IBUAKOrO PO3BUTKY HAHOHAYKM 3POCTa€ iHTEPEC 0 BJIACTUBOCTEN riOpUIHAX
HaHOCTPYKTYP, 110 MOEAHYIOTh MATHITHI Ta IJIa3MOHI BJIaCTUBOCTI, 30KpeMa (GEPUTIB i MarHeTUTIB 1ONIOBAHUX
6s1aropogHUMU MeTaslaMy. HuHi 3'BUBCS BXXJIMBUI TPEH[, BUKOPUCTaHHS HAaHOCTPYKTYp Fe304, nonoBaHux
6s1aropoiHUMU MeTanamu (Au, Ag, Pt), siki GopMyIOTh Kilac 11a3MOHHO-MAarHiTHUX HAHOCTPYKTYP, fe Fe304
3abe3rnedye MarHiTHy Ccenapallilo Ta KepOBaHy arperatlito, a Au/Ag/Pt — sokani3oBaHUI IIJIA3MOHHUY PE30HAHC i3
“hot-spots”, o pi3Ko MifCUIII0e KOJIMBAJbHI CIIEKTPH 6i0JI0TiYHNX MOJIeKy 3a fonomoroo SERS (Surface
Enhanced Raman Spectroscopy) i SEIRA (Surface Enhanced Infrared Absorption) cniextpockomnii. HaHo4acTunKu



6J1arOpOAHUX METAJIiB CTBOPIOIOTH JIOKAJIbHI IJIA3MOHH, 110 MiZICUIIOI0Th 106113y IOBEPXHI €JIeKTPOMArHiTHe I10JI€;
SIK HAaCJIiJIOK, 3pocTae iHTeHCUBHICTh PamaniBcbkoro poacitoBanHs (SERS) ta [Y-nornuHaHHs (SEIRA)
ancopboBaHUMU MoJieKyaamu. Takuil Nigxin po3KpuBae AeTalli B3aeMOIiil Ha HaHOiHTepdelici i1 1o3BoIsie
[IPaLOBATH 3 YJIbTPAMAJIUMU KiIbLKOCTSIMU PEYOBUHY, 1I0 CYTTEBO PO3IINUPIOE MOXJINBOCTI MOJIEKYJISIPHUAX
nocJligkeHs y ¢isuii, ximii Ta 6iosorii. Kepytoun po3amipom i popmoro metasieBux ab0 HaMiBIPOBiIHUKOBUX
HAaHOYACTUHOK, MOKHA CIIEKTPAJIbHO Y3rOAUTHU iXHi ONTUYHI TapaMeTpH, 30KpEMa 4aCTOTY I1JIa3MOHHOTO PE30HAHCY
3 CMyrami IOTJIMHaHHS /PO3Cil0BaHHS MOJIEKYJI, PO3TAllOBAHUX I100JIU3y HAHOCTPYKTYP. Taki focigkeHHs
PO3KPHMBAIOTh IPUPOLY B3a€MOZIN Ha MEXi «HAHOCTPYKTYpa—MOJIEKYJIa» Ta BiIKPUBAIOTh HOBI MOXKJIMBOCTI J1J11
CTBOPEHHS KaTasi3aToOpiB MEINYHUX AiarHOCTUYHUX CUCTEM, 6i0CEHCOPIB, Ta iHITNX BUCOKOTEXHOJIOTIYHUX PillleHb.
OT>xe, aHaJi3 MEXaHi3MiB IiZICUIIEHHS ONTUYHUX I€PEX0JiB y NiOpUIHUX CTPYKTYpax Mae K QyHIaMeHTaIbHY, TaK i
npuxsanHy ninHicTs. SEIRA /SERS effect, IR enhancement, Raman spectroscopy enhancement factor, thymine,
glycine, plasmonic-magnetic nanohybrids Fe304

2. The dissertation is devoted to the experimental study of the effects and mechanisms of surface enhancement of
optical transitions in model biomolecules, thymine and glycine, using SERS and SEIRA, involving various
enhancement platforms based on combined Fe304 nanostructures doped with noble metals (Au, Ag, Pt). In the
conditions of rapid development of nanoscience, interest in the properties of hybrid nanostructures that combine
magnetic and plasmonic properties, in particular ferrites and magnetites doped with noble metals, is growing.
Currently, an important trend has emerged in the use of Fe304 nanostructures doped with noble metals (Au, Ag,
Pt), which form a class of plasmonic-magnetic nanostructures, where Fe304 provides magnetic separation and
controlled aggregation, and Au/Ag /Pt provides localized plasmonic resonance with “hot-spots”, which
dramatically enhances the vibrational spectra of biological molecules using SERS (Surface Enhanced Raman
Spectroscopy) and SEIRA (Surface Enhanced Infrared Absorption) spectroscopy. Noble metal nanoparticles create
local plasmons, which enhance the electromagnetic field near the surface; as a result, the intensity of Raman
scattering (SERS) and IR absorption (SEIRA) by adsorbed molecules increases. This approach reveals the details of
interactions at the nanointerface and allows working with ultrasmall amounts of matter, which significantly
expands the possibilities of molecular research in physics, chemistry, and biology. By controlling the size and
shape of metal or semiconductor nanoparticles, it is possible to spectrally match their optical parameters, in
particular the frequency of plasmon resonance with the absorption/scattering bands of molecules located near
the nanostructures. Such studies reveal the nature of interactions at the nanostructure-molecule interface and
open up new opportunities for creating catalysts for medical diagnostic systems, biosensors, and other high-tech
solutions. Therefore, the analysis of the mechanisms of optical transition enhancement in hybrid structures has
both fundamental and applied value. SEIRA /SERS effect, IR enhancement, Raman spectroscopy enhancement
factor, thymine, glycine, plasmonic-magnetic nanohybrids Fe304
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