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2. Optical properties of thin metal amorphous films and coatings

Pedepar:

1.V maniit po60Ti mpeACcTaBlIeHO pO3pOOKY Ta aHali3 BUCOKOE(EKTUBHUX I1JIa3MOHHUX IPUCTPOIB, 3aCHOBAHUX Ha

crpykrypax HfO2 /Cu(Ag) sik 3 Tak i 6e3 10 aTKOBUX rpadpeHOBUX MOHOIIAPIB. JlOCipKeHHS I0Ka3ye, 110 iHTerparlis

rpadeHoBrX MOHomapiB i3 cTrpykrypamu HfO2 /Cu(Ag) npu3BOAUTE SO 3HAYHOTO NNOKPALLEHHS MJIa3MOHHUX

BJIACTUBOCTEM, TePMIiUHOi i XiMiuHOI cTabiNbHOCTI MOPIBHSHO 3 OAHOMAPOBUMH IIiBKamu Ag a6o Cu. BucokosikicHi

niBku Cu(Ag) 3 OIaBaHHSIM TOHKOTIO JlieJIeKTPUYHOro mapy rpadeHa IeMOHCTPYIOTh BIOCKOHAJIeHI AUCIIePCiiiHI

BJIACTUBOCTI Ta ONTHAYHY IIPOBiIHICTb, [IiIKPIIJIEH]I EKCIIEPUMEHTAJIbHUMU JAaHMMH, IO BiAIIOBiLAIOTh MOZEITI

BiJIbHUX €JIeKTPOHiB JIpyze. Taka onTyuMisalist CTpyKTypH L03BOJIst€ €(EeKTUBHO MOIU(IKYBaTH €JIEKTPOHHI



XapaKTePUCTUKU ri6prUHOI HAHOCTPYKTYPH, 320€3Me4yI0UN BUCOKY SIKiCTb [I0BEPXHEBUX IJIA3MOHHUX PE30HAHCIB
(TITIP) i 6inbIy KOBKMHY NOMMPEHHS [171a3MOH-TI0J11pyuTOHiB (TII1IT). OTpuMaHi pe3ysibTaTi BKa3yloTh Ha 3HAYHUI

IOTEHI}jajl TPUIIAPOBUX CTPYKTYp rpadeH /HfO2 /Ag nis 3acTocyBaHHS B 6i0CEHCOpPHULI.

2. In this work presents the development and analysis of high-performance plasmonic devices based on

HfO2 /Cu(Ag) structures with and without additional graphene monolayers. The study shows that the integration
of graphene monolayers with HfO2 /Cu(Ag) structures leads to a significant improvement in plasmonic properties,
thermal and chemical stability compared to single-layer Ag or Cu films. High-quality Cu(Ag) films with the addition
of a thin dielectric layer of graphene show improved dispersion properties and optical conductivity, supported by
experimental data consistent with the Drude free electron model. This structure optimisation allows to effectively
modify the electronic characteristics of the hybrid nanostructure, providing high quality surface plasmon
resonances (SPR) and a longer plasmon polariton (SPP) propagation length. The obtained results indicate a
significant potential of three-layer graphene /HfO2 /Ag structures for biosensing applications.
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