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1. ocnigkeHHs i po3po6seHHsI HAHOPO3MIPHUX CTPYKTYP Ha IOBEPXHEBUX IJIa3MOHAaXx JiJIsl IPUCTPOiB
iH(POKOMYHIKaL[iTHNUX CUCTEM.

2. Research and development of nano-scale structures on Surface plasmons for Infocommunication System
devices.

Pedepar:

1. Incepranjiiina po60Ta IPUCBIYEHA PO3B'I3aHHIO aKTyaJIbHUX HAayKOBUX 3aBIaHb BUTOTOBJIEHHS Ta JOCJIiIKEHHS
HaHOPO3MipPHHUX CTPYKTYP Ha NNOBEPXHEBUX MJIa3MOH-TIOJIIPUTOHAX JJ15 IX BUKOPUCTAHHS y CUCTEMAxX
iHdoxomyHiKka1iil. B po60Ti NpoBeeHo aHasli3 Cy4yaCHOro CTaHy Ta NepPCIeKTUB PO3BUTKY ITPUCTPOIB
iHpoxkoMyHiKaliliHKX cucTeM. Po3po6s1eHO MaTeEMAaTUYHY MOJIEJIb [TPOLeCy MOIMPEHHS I0BEPXHEBUX IJIa3MOH-
TMIOJISIPUTOHIB Y3[0BX I'PAHMLI Mi’K METAJIOM Ta i€JIEKTPUKOM, IIPY YMOBI, 110 MeTall Ma€ 2 D CTPYKTypy.
[IpoBeneHO YnCI0BUN aHai3 JUCTIEPCIMHOTO CHiBBiAHOMEHHS 1151 MOJei [Ipyze Ta Mozesli ABOBUMiIpHOTO
€JIEKTPOHHOTO ra3y. 3alpolIOHOBAHO METO/, TOETANTHOI ONITUYHOI JliTorpadii 1151 CTBOPEHHSI I1J1a3MOHHUX
HAHOCTPYKTYP, KOTPUI1 BUKOPUCTOBYE CBIiTJIOBUIIPOMIHIOIOY Ai0AM 3 JOBKMHAMU XBUWIb 365 HM Ta 410 HM Ta
crcreMy J1iH3. Po3po6s1eHo Ta BUTOTOBJIEHO HAHOPO3MIipHI CTPYKTYPH Ha MOBEPXHEBHUX I1JIa3MOH-TIOJIIPUTOHAX ~

I1IJIa3MOHHI XBUJIEBOIY Pi3HOI KOHPirypaliii, posraay>KyBadi Ta MyJIbTUIIJIEKCOPU 32 [IOIIOMOT'OI0 KOTPUX BIAIOCs



NiABUIIWTY IIBUIKOMIIO i IPOMYCKHY 30ATHICTb NPUCTPOIB iHPOKOMYyHiKaliliHux cucteM y 100-300 pasis 3a
YaCTOTHMMMU [NOKa3HUKAMU €JIEMEHTHOI 6a31. [IoKa3aHO MOXJIMBICTh KEPYBAaHHS NOBEPXHEBUM I1JIa3MOH-

MOJISPUTOHOM LIJISIXOM 3MiHM MO3ULi Ta MOJsIpy3allii 1a3epHOro NpOMeHsI.

2. The thesis deals with solving a topical scientific problem concerning creation of and research into nanoscale
structures on surface plasmon polaritons for their being used in the information and communication systems. This
research work analyzes the current state of infocommunication devices and the prospects of their development.
The first- and second-generation optical multiplexers/demultiplexers are investigated, and the industrial WDM
multiplexers are described. A mathematical model of surface plasmon polariton propagation at the interface
between a metal and dielectric is developed, provided that the metal has a 2D structure. A numerical analysis of
dispersion relation for the Drude model and for the one of two-dimensional electron gas is carried out. It is proved
that the Drude model can be used for low frequencies, but for higher frequencies, the use of this model will lead to
significant errors, and so there is a need to use more accurate models, as for example the random phase ones. A
method of sequential optical lithography, which uses light-emitting diodes with wavelengths of 365 nm and 410
nm, and a system of lenses, is proposed to generate plasmon nanostructures. There have been developed and
produced nanoscale structures on surface plasmon polaritons, namely plasmon waveguides of different
configurations, splitters or multiplexers, which contributed to the 100-300 times increase in the speed and
carrying capacity of infocommunication equipment by the frequency of electronic components. The samples
obtained by the method of sequential optical lithography feature line sharpness, steep sides of a polymerized or
light-struck photosensitive resist that make it possible to form conducting channels of different configuration. The
research results obtained can be used to create new types of devices for processing, transmission and switching of
signals suitable for use in a terahertz range, as well as in solving the problems of connection of electronics and
photonics devices within integrated circuits. It has been experimentally investigated and confirmed that for the
150 nm-width waveguide, the greatest intensity of a surface plasmon polariton is observed for up to 10 nm from
the place of excitement, and for 300 nm-width waveguide - up to 20 nm. The linear waveguides at different
rotation angles are investigated. At small rotation angles of a 1-5-nm radius, a surface plasmon polariton incurs
huge losses just at an acute angle of rotation. With 7-10-nm angle of rotation, a surface plasmon polariton gets to
the end of the waveguide with a very low intensity. The best, in terms of the ratio of output-to-input signal
intensity, angle of rotation is 6 nm. With this angle, the maximum transmission of SPP is close to 60% of the input
signal intensity. There have been manufactured and investigated a four-channel multiplexer on 10 nm x 5 nm
surface plasmon polaritons, with the width and height of the structure being 300 nm. The multiplexer is studied
both as a splitter and as a combiner. At the outputs of the multiplexer the intensity obtained is sufficient for
identification. The possibility of surface plasmon polariton controlling is shown in the way of changing position
and polarization of a laser beam. The propagation of a surface plasmon polariton is achieved both across separate
channels and across several channels of a multiplexer simultaneously.
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