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Pedepar:

1. CyTb mocCIinKeHHs OMKPEeHHS IIIa3MOH-TIOJISIPUTOHHUX XBUJIb B CTPYKTypax JieJIeKTPUK,/MeTall /IieJIeKTPUK B
11ill po0OOTi IoJIsIrae y NOCJiOBHOMY IIPOLieCi I06YA0BU MaTEMAaTUYHOI MOJIEJi, IOYMHAI0YY Bif] pO3TJIsiAy
METAaJIEBOTO MPOIIAPKY sIK 2D MpOBiAHOI CUCTEMU Ta 3aCTOCYBAHHS KJIACUYHUX i KBa3iKJIaCUYHUX MOZeJen
IIPOBIAHOCTI 0 BpaXyBaHHS B (PYHKIIi AieIeKTPUYHOI MPOHUKHOCTI KBAHTOBUX €(EKTIB, SIKi paHille He 6payiuch 10
yBaru. Takui nigxiz, JO3BOJIMB MTOKA3aTH K i B IKUX YMOBAX JOCTATHIM € BUKOPUCTAHHS KJIACUYHUX ITiIXO/IB i 5IKi €
ix Mexi 3acTOCYBaHHS, Ta [IPY SIKUX YMOBAX BapTO YCKJIAJHIOBATH MaTEMaTUYHY MOieslb e(peKTaMH, sIKi BaXXJIUBI
TiJIBKY [J11 CUCTEM i3 IIEBHOIO PO3MIipHICTIO. [I0Ka3aHo, 0 BpaxyBaHHS IIPOCTOPOBOI IUCIIEPCii Ta KOPEKTHE
3aCTOCYBaHHSI YMOBU €JIEKTPOHEUTPATIbHOCTI /1151 HAOIVKEHHS HE3aJIESKHUX €JIEKTPOHIB Ja€ TIOMITHO Kpalle
y3rOJpKEHHS 3 eKCIIEPMMEHTOM Ta BUSIBJISIE Cllelu]iuHy XapakTepHy MOBEJiHKY YaCTOTHOIO CIIEKTPY. Binxiz, e Bin
pO3IyAny €JIEKTPOHHOI CUCTEMU SIK HEB3a€MOZiI040i, a TOYHILIE, BpaXyBaHHS KyJIOHIBCbKUX KOPEJIALiN, nae
HaWKpalie y3rojKeHHs 3-TIOMiX yCix po3po6JieHux y 1iil po6oTi Mmozeneii. OCHOBHMUM IPAKTUYHUM 300y TKOM

IIPOBEJIEHOT0 OCIiIP)KeHHSI € BCTaHOBJIEHHS (aKTYy, IO 1111 aTOMHO-TOHKUX METaJIeBUX IIJIiBOK HEOOXiAHO



BpPaxOBYBaTH KBAaHTOBY IIPMPO/Y MOBEJIiHKU €JIEKTPOHIB B METaJIi i Lie JJ03BOJIsIE Kpallle PO3yMiTH NpUpoay

IOCJIiIPKyBaHOTO NIPOLIECY Ta OTPUMATH SKiCHO Ta KiJIbKiCHO Kpallli pe3yJbTaTH.

2. The essence of the study of the propagation of plasmon-polariton waves in dielectric /metal /dielectric
structures in this work is the sequential process of building a mathematical model, starting from the consideration
of the metal layer as a 2D conducting system and the application of classical and quasi-classical conductivity
models, which were not previously taken into account. This approach allowed us to show how and under what
conditions the use of classical approaches is sufficient and what are their limits of application, and under what
conditions it is necessary to complicate the mathematical model with effects that are important only for systems
with a certain dimension. Showed that taking into account the spatial dispersion and the correct application of the
electroneutrality condition for the approximation of independent electrons gives a significantly better agreement
with the experiment and reveals a specific characteristic behavior of the frequency spectrum. The departure from
the consideration of the electronic system as non-interacting, or rather, taking into account Coulomb correlations,
gives the best agreement among all the models developed in this paper. The main practical achievement of the
study is to establish the fact that for atomically thin metal films it is necessary to take into account the quantum
nature of the behavior of electrons in metal and it allows to better understand the nature of the process and get
better and quantitatively better results.
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