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1. Inceprariio pUCBsIYEHO: BCTAHOBJIEHHIO (Pi3MYHMX MEXaHi3MiB ribpuan3allii moBepxHeBoi IIJ1a3MOHHOI Moy 2D-
MOHOLIAPY METaJIEBUX HAHOYACTMHOK Ta [TOBEPXHEBO] [1JIa3MOHHOI ITOJIIPUTOHHOI MOJIY [TOBEPXHI MeTay,
HACJIJIKOM SIKOi € YTBOPEHHSI KOJIEKTUBHOI IIJIa3MOHHOI LIIIIMHHOI MOJM B IVIAHAPHUX IVIA3MOHHUX HAHOCTPYKTypax
PE30HATOPHOrO TUILy «MOHOLIAp HaHOYacTUHOK (HY) meTany / miesekTpuyHa M1iBKa / MOBEPXHS METAIY»;
IOCJIiIKEHHIO €(PEeKTiB BIUIMBY XapaKTEPUCTUK 3a3HAUYE€HUX HAHOCTPYKTYP Ha €(PEKTUBHICTb 30YIPKEHHS IiIJTMHHO]
MOJY; NOCTIIKEHHIO €(PEKTIB M71a3MOHHOTO MiJICUJIEHHS] ONITUYHUX ITPOLIECIB Y MOJIEKYJIaX, PO3TALIOBAHUX B
I1IJJa3MOHHMX HAHOPE30HATOPAX; aHaJIi3y MOXKJIMBOCTI 3aCTOCYBaHHS 3a3HAYEHNX IJIa3MOHHUX PE30HATOPHUX
HAHOCTPYKTYP $IK 633U [1711 pO3pOOKH IJIa3MOHHUX NIPUCTPOIB, B SIKUX € OTPEOA B IJIABHIM KOHTPOJIbOBAHIN 3MiHi
ONTUYHOTO BiJII'yKy, Ta BUCOKOYYTJIMBAX CEHCOPIB [J1s JIOMiHECLIEHTHOTO 1€TeKTyBaHHS 6i0MOJIeKyJl. O6'€KTOM

IOCJIiIKeHb € IJIaHapHI IapyBarti [J1a3MOHHI HAHOCTPYKTYPU TUITy «2D-11ap HAHOYAaCTUHOK MeTasy / IjiiBKa



IieJIeKTpUKa / TIOBEPXHS MeTaiy». [IpegMeToM OOCiIpKEHHS € BILIMB €(EKTIB IJIa3MOHHO]I 6JIM3bKOI0JIbOBOI
B3a€MO/Iii Ha CIIEKTPaJbHi XapaKTEPUCTUKY IIJIAaHAPHUX IIJIA3MOHHUX PE30HATOPHUX HAHOCTPYKTYP. Y
IOCJiI)KeHHSIX BUKOPUCTAaHO HACTYIIHI METOIU: CIIEKTPOCKOIIYHi (TOIJIMHAHHS, BifioMBaHHS, (POTOIOMIHECLIEHLIis),
MiKpOCKOIIisl (JIIOMiHeCLIeHTHa, aTOMHO-CUJIOBa, IPOCBiYyI04a Ta CKaHyl04a €JIEKTPOHHA), @ TAKOXK YMCEJIbHI
pO3paxyHKH, 30kpema metogom FDTD. KommieKCHUI XapakTep IIPOBeAeHHs JOCTiKeHb 3a JOIIOMOroIo 106pe
PO3BUHEHUX i allpoOOBaHUX CYy4YaCHUX €KCIIEPUMEHTAIbHUX METOAMK Ta TEOPETUYHUX PO3PaXYHKIB,
BiITBOPIOBaHICTb €KCIIEPMMEHTAJILHUX PE3YJIbTATiB Ta Y3rOJ)KEHHS €KCIIEPMMEHTA/IbHUX IaHUX 3 pe3yJibTaTaMuU
TEOPETUYHUX PO3PAXYHKIB Jla€ MiJICTaBU BBa’KaTy MIPOBEMAEHI AOCTII>)KEHHS JOCTOBIpHUMHU. [TpoBeieHO leTanbHY
CIIEKTPaJIbHY Ta CTPYKTYPHY XapaKTepu3allilo HAHOCUCTEM, BUTOTOBJIEHUX Ha OCHOBI MeTaliB Au, Ag, Al ta Ni, npu
KiMHATHUX TEMIIEPATYpPax 3 BAKOPUCTAHHAM Cy4YaCHUX €KCIIEPUMEHTAIbHUX MeToAiB. [IpoananizoBano
CIIEKTPaJIbHI XapaKTePUCTUKM €KCTUHKIII CBiT/Ia B cucTemi «MmoHomap HY Au / npomapok mesnaky / miiBka Al».
[TokasaHo, 10 [IpY 3MEHILIEHHI TOBLUIVHY IIPOLIAPKY LIEJIAKy [JIA3MOHHA B3A€MOZiS MiICUITIOETHCS, HACIIIKOM 4OT0
€ CWJIbHMI 4YEPBOHUM 3CYB MKy [IJIa3MOHHOTO PE30HAHCY Ta HEJiHiliHA 3MiHa iIHTEHCUMBHOCTI 3 MAaKCUMYMOM IIPU
TOBILYHI IJ1iBKM esaky ~70 HM. [TokasaHo, 110 BUKOPUCTAHHS [IJIJaHapPHUX HAHOCTPYKTYp «MoHowmap HY merany/
IJIiBKA JliesIeKTpYKa / IJ1iBKa MeTaly» A€ MOXKJIMBICTb KOHTPOJIbOBAHO 3MiHIOBATH CIIEKTPAJIbHI XapaKTEPUCTHUKU
MiKy eKCTUHKIii CBiTJIa LIJISIXOM 3MiHM po3mipy HY, MDK4aCTMHKOBOI BifiCTaHi Ta TOBIMHU [Ii€IEKTPAYHOTO
npouapky. MeTogamu ONTUYHOI CIIEKTPOCKOIii BCTAHOBJIEHO YMOBU 30y IKEHHS 1J1a3MOHHOI IIIMHHOI MOIY B
IIJIaHApHUX IIJIa3MOHHUX HAHOCTPYKTYPAaxX Pi3HUX TUMIB. BUsABJIEHO 30yI>)K€HHSI KOJIEKTUBHOI MIiIJIMHHOI MO
IJIAa3MOHHOTO HAHOPE30HATOPA «MOHOIIAP HAHOYACTMHOK AU / TIPOIIAPOK MIeJiaKy / TliBKa Al»: Ipu TOBIIMHI
Ipouapky mesaky < 30 HM y ClleKTpax eKCTUHKLII BHAC/iOK ribpuau3allii ToBepxHeBoi [1J1a3MOHHOI MO U 1Iapy
HUY Ta nesokanizoBaHoi 1J1a3MOHHOI [IOJISIPUTOHHOI MOM IIJIiIBKU METaJly 3'SIBJISIETbCS HOBUH IIIK, 110 Bif[IOBifae
WIJMHHIA MOAl cucTeMu. EKCIIEpUMEHTAIbHO 1 TEOPETUYHO NOCIIIKEHO KYTOBI Ta MOJISIPU3aLliliHi 3a71€5KHOCTI
CIIEKTPiB €KCTUHKIIi] [1J1a3MOHHOI HAHOCTPYKTYPHU, YTBOpeHOi MOHOmapom HY Au po3amipom ~ 90 HM, I71iBKOIO
11eJ1aKky TOBIIMHOI0 10 HM Ta MiiBKOIo Al ToBIMHOIO 5 HM. CriocTepiranucs CrieKTpasibHi IPOsIBYU 30y IKEHHS TPhOX
[IJIa3MOHHUX MO/ [1J1a3MOHHOI Moy mapy HY Ta ABOX MIiIIMHHUX MJIa3MOHHMX MOJ, i . [TokazaHo, 10 POo3ILeNnyeHHs
IIITMHHOI MO HA [IBi KOMIIOHEHTH 3yMOBJIEHE Pi3HOIO OpieHTali€l0 (epreHANKYISPHOIO Y1 NapajesbHo)
MJIAa3MOHHOTO JUTIOJILBHOTO MOMEHTY BiIHOCHO IVIOUIMHY IIIMHYU. BCTaHOBJIEHO, 10 3MiHA LIMPUHY MIIJIMHU
I17Ia3MOHHOT'O PE30HATOPa «MOHOLIAp HAHOYACTUHOK AU / KOMIIO3UTHUI IIPOLIAPOK “IIesIak-0apBHUK’ / IJIiBKA
Au» icTOTHO BIIMBa€e Ha GOTOIOMiIHECLIEHIIiI0 MOJIEKYJl 6apBHMKA, PO3TalIOBaHMX MiX mapom HY Ta MeTaneBoo
niBKo0. [TokasaHo, 10 3MEHIIeHHs TOBLUIMHY IIPOLIapKy “miesak-6apBHUK MK mapom HY Au Ta ntiBkoio Au
CIIPUYMHSIE 3pOCTaHHSs IHTEHCUBHOCTI oTosoMiHecLeHIii 6apBHUKA. [IOpiBHSHHS pe3yJbTaTiB pO3paxyHKiB i3
€KCIIEPMMEHTATIbHUMU JaHuMHU (11-KpaTHe NiJBUIEHHS iHTEHCUBHOCTI Ta YEPBOHUM 3CYB CMYTd BUIIPOMIHIOBAaHHS
OapBHUMKA HA 48 HM) IEMOHCTPYE IXHIO XOPOIIY KiJIbKiCHY y3rofiKeHicTb. OTpUMaHe CIiBMNaJiHHS €KCIIEPUMEHTY i
Teopii MiATBEPIKyE KIIOYOBY POJIb LIIIMHHOI IJIa3MOHHOI MOJIY Y MiJICUJIEHHI JIOKAJILHOTO €JIEKTPOMAarHiTHOTO
110151 B IIJIaHAPHUX MJIa3MOHHUX HAHOPE30HATOPAaX, SIKi € IePCIEeKTUBHUMU B SIKOCTi OCHOBU [1J1S1 HOBIiTHIX

HaHO(OTOHHUX MiICUIIIOBAYiB.

2. The dissertation is devoted to: establishing the physical mechanisms of the hybridization collective plasmon
mode in metal nanoparticles 2D-monolayer and propagating surface plasmon polariton mode of metal surface with
consequent formation collective plasmon gap mode in planar plasmonic resonator-type structures "monolayer of
metal nanoparticles (NP) / dielectric film / metal surface"; studying the effects of the characteristics such
nanostructures on the excitation efficiency of these modes; researching of increasing the optical processes
intensity in molecules inside plasmonic resonator nanostructures; analysis of the possibility of using these
plasmon resonator nanostructures as a basis for the development of plasmonic devices, in which there is a need
for a smoothly controlled variable optical response and highly sensitive sensors for fluorescent detection of
biomolecules. The object of research is planar layered plasmonic nanostructures "2D layer of metal nanoparticles /
dielectric film / metal surface". The subject of research is the influence of the effects of plasmonic near-field
interaction on the spectral characteristics of planar plasmonic resonator nanostructures. In this research the
following methods were used: spectroscopic (absorption, reflection, photoluminescence), microscopy



(luminescence, atomic force, transmission and scanning electron), as well as numerical calculations, in particular
by the FDTD method. The complex nature of the research with the help of well-developed and tested modern
experimental techniques and theoretical calculations, the reproducibility of experimental results and the
agreement of experimental data with the results of theoretical calculations gives grounds to consider the
conducted research reliable. A detailed spectral and structural characterization of nanosystems made on the basis
of Au, Ag, Al and Ni metals at room temperatures using modern experimental methods was carried out. Spectral
characteristics of extinction in the system "monolayer of Au NPs / shellac interlayer / Al film" were analyzed. It is
shown that when the thickness of the shellac layer decreases, the plasmon interaction increases, a strong red shift
of the plasmon resonance peak and a nonlinear change in intensity with a maximum at a shellac film thickness of
~70 nm are observed. The considered planar nanostructure proves that the combination of "monolayer of metal
NPs/ dielectric film/ metal film" allows to controllably change the spectral characteristics of the extinction peak
by adjusting the size of the NPs, the interparticle distance, or the thickness of the dielectric layer. Optical
spectroscopy methods have been used to determine the excitation conditions of the plasmonic gap mode in planar
plasmonic nanostructures of different types. The excitation of the collective gap mode of the plasmonic
nanoresonator "monolayer of Au NP / shellac layer / Al film" was revealed: at the shellac layer thickness < 30 nm, a
new peak corresponds to the gap mode of the whole system appears in the extinction spectra due to the
hybridization of the surface plasmonic mode of the NP layer and the delocalized plasmonic polariton mode of the
metal film.
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