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Hucepraniss Ha 3400yTTS HAyKOBOTO CTymHeHs JokTopa (dimocodii 3a
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npuiago0yayBaHHsI) — BHKOHaHa B HallloHampHOMY TEXHIYHOMY YHIBEPCHUTETI
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MinicTepcTBa OCBITH Ta Hayku Y kpainu, Kuis, 2020.

HucepraitiitHa po6oTa MpUCBIYEHA PO3POOII ONTHUYHO CEJICKTUBHUX CIEMEHTIB
3 3aJaHUMH CIEKTPATbHUMH XapaKTEPUCTUKaMH Ha OCHOBI HAHOKOMITO3UTHHX
CTPYKTYp 3 BpaxyBaHHSM OCOONMBOCTEH MIKPOCTPYKTYpH Ta  ONTUYHHUX
XapaKTePUCTHUK HAHOPO3MIPHUX KOMIIOHEHT. Y poOOTI MPOBEIEHO KOMILUIEKCHI
JOCIIJKEHHSI CIEKTPAJIbHUX 3aJIeKHOCTEH ONTUYHUX I[MapaMeTpIB HAHOPO3MIPHUX
KOMIIOHEHT Ta KOMIIO3UTHUX CTPYKTYp Ha IX OCHOBI.

Y BeTyni 0OTpyHTOBAHO aKTyalbHICTh TEMHU AMCEpTAalii, CPOPMYIbOBAHO METY
Ta 3a]a4i JIOCJi)KEHb, BH3HAYEHO HAYKOBY HOBHU3HY, MIOKAa3aHO MPAKTUYHE 3HAUCHHS
OTPUMAHUX PE3YNbTATIB, BKa3aHWUW 3B 30K POOOTH 3 HAYKOBHMH IIPOrpaMamw,
temamu. lIpencrarieno iHdopmalliio npo ampoOaiiro Ta MyOJiKalliio pe3yJbTaTiB
JOCJIIIKEHB 32 TEMOIO AUCEPTaIliiHOT pOOOTH.

Y nepmiomy po3aiili NPOBENEHO aHAI3 Cy4yaCHOrO CTaHy pO3pOOKH,
JOCTIKEeHb, 3aCTOCYBaHHS ONTHYHO CEJEKTUBHUX €JIEMEHTIB, MMOKAa3aHO HASBHICTh
psgy pobiem:

- HE BHMBYEHHH acCHeKT BIUIUBY MIKPOCTPYKTYPH HAHOPO3MIPHUX KOMIIOHEHT
KOMIIO3UTHHUX CTPYKTYp Ha iX ONTHYHI MapameTpH;

- HE JOCHIKEHO BIUIMB HAa CHEKTPAIbHI XapaKTEPUCTUKU MPOMIKHHX
HAHOPO3MIPHUX KOMIIO3UTHHX IIApIB, sIKI BUHUKAIOTH NMpU (POpMYyBaHHI MIApyBaTUX
ONITHYHO CEJICKTUBHUX CTPYKTYP;

- HEOOXINHICTh JIOCTI/PKCHHS €JIIEKTPOMArHITHOTO BIATYKY HAHOPO3MIPHHUX

KOMIIOHEHT Ha €JIEKTPOMAarHiTHUMA BIUIMB JUJIi JOCTOBIPHOTO MPOTHO3YBaHHS



ONTHYHUX XaPAKTEPUCTUK ONTHYHO CEIEKTHBHUX EJIEMEHTIB, Ki (POPMYIOTHCS Ha 1X
OCHOBI;

- BIJCYTHICTh JIOCTOBIPHMX OOYHCITIOBAJIBHUX QJITOPUTMIB OINHKH ONTHYHHUX
napaMeTpiB HAHOKOMITO3UTHUX CTPYKTYP;

- po3poOKa Ta MPOEKTyBaHHS HAWOUIbII MPUHUHSATHUX JUISI MACOBOTO MPOMHKCIIOBOTO
BUPOOHUIITBA ONTUYHO CEJIEKTUBHUX €JIEMEHTIB.

Ha ocHOBiI aHami3dy BKa3aHMX MpPOOJIEeM TIOCTABICHO METY Ta 3aBJaHHS
JTUCepTalIMHUX TOCTIKEHb.

Y apyromy po3aiii mpoaHami30BaHO TIEpeBaru pPO3paxyHKy ONTHYHHUX
XapaKTEPUCTUK IIApyBAaTUX CTPYKTYp MATPUYHUM METOAOM  IOCHIJOBHOTO
HapoOIlyBaHHS IIapiB, MPEACTABICHI OCHOBI CHIBBIJHOIICHHS Ta OOMEXKEHHS MOro
3aCTOCYBaHHS.

[TokazaHo, 1m0 TOYHAa  CHEKTPOOTOMETpUYHA  CUCTEMA  PIBHSAHD
(€HOMEHOJIOTIYHOI TeOopil B BHUIAJKYy HAHOPO3MIPHUX IUIIBOK € MaTE€MaTUYHO
HEKOPEKTHOIO. B SIKOCTI perymnsipu3aniifHoro o0YucIOBaIbHOIO METOTY ii PO3B’SI3KY
BUKOPHCTAHO METO/ 0e3MepepBHOTO AU(PEPEHIIaTbHOIO CIYCKY.

3anponoHOBaHO OOYMCIIOBAILHUNA aITOPUTM HAa OCHOBI MaTPUYHOIO METOMY
MIOCJIITOBHOTO HAPOIIYBAaHHS IIAPiB JJIs1 PO3POOKH ONTHYHO CEIEKTUBHUX €JIEMEHTIB
y BUIJISIAI 0araTomiapoBUX TOKPHUTTIB Ta BHU3HAYEHHS ONTHUYHHUX [apamMeTpiB
HAaHOPO3MIPHHUX IIapiB OararomiapoBOi CTPYKTYpH 3a BIIOMUMH MapameTpamu
BIJITYKY CTPYKTYpPHY Ha €JIEKTPOMArHiTHUN BILIMB.

Tpertiii po3aij npucBsSYEHO AOCIIIKEHHIO HAHOPO3MIPHUX IapiB cpidia Ha
niaknagkax SiO,, BUTOTOBJIEHMX METOJIOM BaKyyMHOI'O OCa/PKEHHsA. BcTaHoBiIEeHO
O0COOMBOCTI 1X CHEKTPAIbHUX 3aJIEKHOCTEW KOE(IIIEHTIB MPOIMYCKAHHS Ta
BiOMBaHHA B 1HTepBani A = 0,3 + 2 MxM. BusHaueHO 3HayeHHS ONTUYHUX
mapamMeTpiB  HAaHOPO3MIPHHMX  IapiB  METaJiB HAa  OCHOBI  PE3yJIbTaTiB
CIEeKTPO(POTOMETPUUHUX JOCITIKEHb EKCIIEPUMEHTAILHUX 3Pa3KiB.

BceraHoBieHO ampokcHMalliiiHI CHiBBIAHOUICHHS A1MCHOI Ta YSBHOT YacTHUH
KOMIUJIEKCHOI  JIEJIEKTPUYHOI TPOHUKHOCTI HAHOPO3MIPHHMX TIUTBOK cpibna 3

TOBIIMHAMH Bif 1 10 35 HM B CHIeKTpaJibHOMY Jiana3oHi JOBXKWUH XBUIb A = 0,3 +



2 MKM, SIKl 3aCTOCOBAaHO B SIKOCTI BXIJHHMX JaHUX pedIeKTOPHUX LIapiB cpibdia mpu
MO/IEJIFOBaHH1 ONTUYHO CEJIEKTUBHUX €JIEMEHTIB.

Y d4yerBepTOMYy pO3aiii BU3HAUYEHO 3HAYEHHS €QEKTUBHOI KOMILIEKCHOI
TICNEKTPUYHOI ~ MPOHUKHOCTI HAHOKOMITO3UTHUX IHApiB 3  JICJIEKTPUUYHOIO
kommnonenToro (Al,Os, SiO,, Cr,0O3) Ta MeTaneBOI0 HAHOPO3MIPHOIO (Pa30i0 XPOMY B
CHeKTpaibHOMY niana3zoHi A = 0,3 + 2 MKM 3 BpaXyBaHHSIM ONTHYHHUX MMapaMeTpiB iX
KOMITIOHEHT.

BcTanoBiaeHo 0COOJMBOCTI CHEKTPaIbHOI 3MIHM JIMCHOI Ta YSBHOI YaCTUHH
KOMIUIEKCHOI ~ €()eKTUBHOI  [IENeKTPUYHOI  MPOHUKHOCTI  JOCHIIKYyBaHUX
HAHOKOMIIO3UTIB 31 3HAUYECHHAMH (PAaKTOPY 3alOBHEHHS MeTaneBoi ¢da3u Xpomy Bij
0,15 o 0,54, uo BpaxoBaHO MpU PO3POOIII ONTUYHO CEICKTUBHUX €JIEMEHTIB.

BcTraHoBiIEHO — anpoKCHMAIliHI  3aJIEKHOCTI  KOMIUIEKCHOT — €()eKTHUBHOI
JUEJIeKTPUYHOI TMPOHUKHOCTI HaHOPO3MIpHUX Kommo3uTHuxX MmapiB  Cr/Al,Og,
Cr/SiO,, Cr/Cr,03 B ciekTpaabHOMy miana3oHi 4 = 0,3 + 2 MKM, SIKi BUKOPHUCTaHO
JUTSI MOJICITFOBAHHS Ta JIOCIIJKEHHS BIUIMBY KOMITIO3UTHUX HAHOPO3MIPHUX IIapiB HA
CHEKTPaJIbHI XapaKTEPUCTUKH ONTHYHO CEJIEKTUBHUX €JIEMEHTIB.

IPAaTHit po3Aisl NPUCBIYEHO BHU3HAYECHHIO CHEKTPAIBHUX XAPAKTEPUCTUK
Koe(iIlieHTIB BiJOMBAHHS Ta MPOIMYCKaHHS EJIEMEHTIB Ha OCHOBI pediekTopHuX
mapiB cpibna, Mial Ta IOCHIIKEHUX HAHOKOMIO3UTIB. JlOCTITKEHO 3aJIeKHOCTI
KOoe(DiIIEHTIB MPOITYCKAHHS Ta BIAOMBAHHSA CEIEKTUBHUX €JIEMEHTIB BlJl CTPYKTYPHHUX
napamMeTpiB KOMITIO3UTHHX IIIapiB HAa OCHOBI HAHOPO3MIPHUX BKIIIOYEHb XPOMY.
[lokazaHo cHOekTpajJibHe 3MILIEHHS 3HAY€Hb KPUTHUYHOI  JIOBXKMHU  XBUJII
€JIEKTPOMArHITHOTO BHUMpPOMiHIOBaHHA Ha 0,4 MKM TIpH 3MiHI CTPYKTYpPHHUX
napamMeTpiB  HAHOPO3MIPHUX KOMIIOHEHT, W0 JO03BOJISIE KepyBaTH mpodiieM
CIIEKTPATHHOT 3aJIEKHOCTI ONTUYHO CEJICKTUBHUX €JIEMEHTIB.

3anpornoHOBaHO ONTHYHO CEJEKTHUBHI €JIEMEHTH, MpOo30pl Y BHIAUMOMY
Jiara3oHi CHEKTPY, SIKI BIAPI3HAKOTHCS BiJ BIJOMUX aHAJIOTIB THUM, IO 3aMICTh
0aratomapoBuUx MICNEKTPUYHUX CTPYKTYpP, BUKOPHUCTAHO METAIOICICKTPUIHHIMA
KOMITO3UT.

HaBeneHO OCHOBHI IHTErpajibHI MapaMeTpu 3alpONOHOBAHUX ONTHYHO

CEJICKTUBHUX eJieMeHTiB. Hamano pexkoMeHmarili mojo iX BHUKOPUCTAHHS B SKOCTI



eHeproe(peKTUBHUX €JIEMEHTIB. 3almpONOHOBAHO KPUTEpli €PeKTUBHOCTI ONTUYHHUX
€JIEMEHTIB Ha OCHOBI HAHOKOMIIO3UTHUX CTPYKTYp 3 €Heprosz0oepiratounMu
BJIACTUBOCTSIMHU, IO JIO3BOJISIE TPOBOJUTH ONTHUMI3allll0 1X CHEKTpPaJIbHHUX
XapaKTepUCTHK Ha 3a0€3MEeUeHHs MAaKCHUMAalbHOI €(PEKTUBHOCTI 3 TOYKH 30Dy
€HEPro30epesKeHHs.

BkazaHo mepcrnekTHBU 3acTOCYBaHHS C(OPMOBAHUX ONTHYHO CEICKTUBHUX
€JIEMEHTIB Ta MPOBEACHO IX MOPIBHIHHS 3 ICHYIOUUMH aHAJIOTaMHU.

B po6ori Briepiie ojepkaHH1 HACTYIHI pe3yJIbTaTH:

— BusnaueHo onTuyHI MapamMeTpu HAaHOPO3MIPHHX IIapiB cpibjia HA OCHOBI
pe3yNbTaTIB  CHEKTPO(YOTOMETPUUHUX JOCIIKEHb EKCIEPUMEHTAIIbHUX 3Pa3KiB
cpibma Ha migknaakax SiO,, BUTOTOBJIEHUX METOJIOM BaKyyMHOTO OCAJI>)KCHHS.
BcranoBneHo anpokcuMaliiiiHi  CHIBBIIHOIIEGHHS JIMCHOI Ta YSABHOI YacTUH
KOMIUJIEKCHOI  JIICJIEKTPUYHOT TMPOHUKHOCTI HAHOPO3MIPHUX IUIIBOK cpibma 3
TOBIIMHAMH Bix 1 10 35 HM B CHEKTpaJbHOMY Jliala3oHi AOBXHH XBWIb 4 = 0,3 +
2 MKM, $IK1 3aCTOCOBAHO B SIKOCT1 BXIJHHMX JaHUX peIICKTOPHHUX IIApiB cpidya mpu
MOJIEJIFOBaHH1 ONITUYHO CEJICKTUBHUX €JIEMEHTIB.

— Po3paxoBaHO 3HAUYE€HHA KOMIUIEKCHOI  €(QEKTUBHOI  JIE€JIEKTPUYHOI
IIPOHUKHOCTI HAHOKOMITO3UTHHUX IIIAPIB 3 METAJICBOK0 HAHOPO3MIPHOIO (ha30r0 XpOMy
npu 3HayeHHAX (akropy 3amoBHeHHsa 0,15 + 0,54 Ta maTepianiB Mi1€JIEKTPUUHOL
kommoHeHTH (Al,O3, SiO,, Cr,03). Po3pobiieHo anpokcuMaliiiiHi CIiBBiIHOIICHHS
KOMIUJIEKCHOT ~ €()EeKTUBHOT  JICJIEKTPUYHOT  TMPOHUKHOCTI  HAHOPO3MIPHHX
komno3uTHux mapiB Cr/Al,Os, Cr/SiO,, Cr/Cr,O3; B criekTpanbHOMY Aiama3oHi A =
0,3 + 2 MKM, sIKi HEOOX1AH1 JUTsl PO3PAXYHKY ONTHYHO CIIEKTPATBHUX XaPAKTEPUCTHK
IIPU IIPOCKTYBaHHI CEJICKTUBHUX €JIEMEHTIB HA OCHOBI HAHOKOMITO3UTHUX CTPYKTYP.

— JlochipKkeHo 3alie’HOCTI KOE(IUIEHTIB MPOMYyCKaHHS Ta BiAOMBaHHS
CEJICKTUBHHUX €JIEMEHTIB BiJI CTPYKTYpPHHX IapaMeTpiB KOMIIO3UTHUX MIapiB Ha
OCHOBI HAHOPO3MIPHHMX BKJIIOUEHb Xpomy. Iloka3zaHO cHeKTpajibHE 3MILIEHHS
3HAYCHb KPUTUYHOI JOBXXWHU XBHJII €JICKTPOMArHITHOTO BHUIIPOMIHIOBaHHS Ha
0,4 MKkM Tpu 3MiHI CTPYKTYPHUX IapaMeTpiB HAHOPO3MIPHUX KOMIIOHEHT, IO
J03BOJISIE  KEPYBAaTH MPO(iJieM CIEeKTPaabHOI 3aJIe)KHOCTI ONTHYHO CEJICKTHBHUX

€JIEMEHTIB.



— 3anpomnoHOBAaHO ONTHYHO CEJICEKTHBHI €JIEMEHTH, NPO30pl Y BHIAUMOMY
Jiara3oHi CHEKTPY, sIKI BIAPI3HAIOTHCS BiJ BIJOMUX aHAJIOTIB THM, IO 3aMICTh
OararomapoBUX AICIEKTPUYHUX CTPYKTYpP, BUKOPUCTAHO HaHOKOMIO3UT. [lokazaHo,
IO 3alpOINOHOBAaHI €JIEMEHTH Ha OCHOBI TaKUX CTPYKTYp, BIJI3HAYAIOTHCA
MO>KJIMBICTIO 3a0€3MeUeHHS 33/1aHO0i ONTUYHOI CEJIEKTUBHOCTI.

Opepxani  pe3yapTaTH MOXYTh OyTH BHUKOPHCTaHI s  BUPILICHHS
BUCBITJIEHUX B po0OOTI mpoOieM, MOB’S3aHUX 3 PO3POOKOIO ONTHUYHO CEIEKTHBHHUX
€JIEMEHTIB Ha OCHOB1 HAHOKOMITO3UTHHUX CTPYKTYD.

Pesynbratu mgucepramiiiHoi poOOTH BUKOPHUCTaHI y HaBYAILHOMY IIPOIEC]
kadenpu MiKkpoeleKTpoHiki HaiioHaapHOTO TEXHIYHOTO YHIBEPCUTETY YKpaiHu
«KuiBcbkuid momiTexHIYHMM 1HCTUTYT 1MeHi Irops Cikopcbkoro», a came
BUKOPUCTOBYIOTBCSI B JIEKIIMHUX 1 TMPAKTUYHUX 3aHATTSIX 3 JUCHUIUIIH
«TBepnoTinbHa enekTpoHiKay, «TeXHOJIOr1YHI OCHOBH €JIEKTpOHIKN», «TexHomnoris
HaIlIBIPOBIJTHUKOBUX MPWIAAIB Ta IHTETPAIbHUX CcXem», «EJIeMeHTHHl 1
CTPYKTYpPHUH aHadi3», a TaKoX IiJ] 4Yac BHUKOHAHHS KBaliikamiMHUX poOIT

CTYJIEHTIB KadeapH.

Kuaro4yoBi  coBa:  onTHUYHAa  CEJNEKTUBHICTb, HAHOPO3MIpHI  IIapH,
eHepros0epirarodyi  TEXHOJIOTll, CHEKTPOPOTOMETPUYHI JOCIHIJKEHHS, ONTHYHI

napameTpHu.



ABSTRACT

Babych B. B. Optically selective elements based on nanocomposite structures.
— Qualified scientific work on the rights of manuscript.

Dissertation for the degree of Doctor of Philosophy, specialty 153 — Micro- and
nanosystem technology (Automation and instrumentation) — completed at the
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
of the Ministry of Education and Science of Ukraine, Kyiv, 2020.

The dissertation is devoted to the development of optically selective elements
with given spectral characteristics on the basis of nanocomposite structures taking
into account the peculiarities of the microstructure and optical characteristics of
nanosized components. The complex researches of spectral dependences of optical
parameters of nanosized components and composite structures on their basis are
carried out in the work.

The introduction substantiates the relevance of the dissertation topic,
formulates the purpose and objectives of research, identifies scientific novelty, shows
the practical significance of the results, and indicates the relationship of work with
scientific programs, topics. Information on approbation and publication of research
results on the topic of the dissertation is presented.

The first chapter analyzes the current state of development, research,
application of optically selective elements, shows the presence of a number of
problems:

- aspect of the influence of the microstructure of nanosized components of composite
structures on their optical parameters has not been studied;

- influence on the spectral characteristics of intermediate nanosized composite layers,
which arise during the formation of layered optically selective structures, has not
been studied;

- need for study of the electromagnetic response of nanosized components to
electromagnetic effects for reliable prediction of the optical characteristics of

optically selective elements that are formed on their basis;



- lack of reliable computational algorithms for estimating the optical parameters of
nanocomposite structures;

- development and design of the most acceptable for mass industrial production
optically selective elements.

Based on the analysis of these problems, the purpose and objectives of
dissertation studies are set.

The second chapter analyzes the advantages of calculating the optical
characteristics of layered structures by the matrix method of sequential building of
layers, presents the basis of ratio and limitations of its application.

It is shown that the exact spectrophotometric system of equations of
phenomenological theory in the case of nanosized films is mathematically incorrect.
The method of continuous differential descent is used as a regularization
computational method of its solution.

A computational algorithm based on the matrix method of sequential building
of layers for the development of optically selective elements in the form of multilayer
coatings and determination of optical parameters of nanosized layers of multilayer
structure by known parameters of structure response to electromagnetic influence is
proposed.

The third chapter is devoted to the study of nanosized layers of silver on SiO,
substrates manufactured by vacuum deposition. The peculiarities of their spectral
dependences of transmission and reflection coefficients in the interval 2 =0.3 +~2 um
are established. The values of optical parameters of nanosized metal layers are
determined on the basis of the results of spectrophotometric studies of experimental
samples.

Approximation dependences of real and imaginary parts of complex dielectric
constant of nanosized silver films with thicknesses from 1 to 35 nm in the spectral
wavelength range 4 = 0.3 + 2 um are established, which are used as input data of
reflective layers of silver in modeling of optically selective elements.

In the fourth chapter, the values of effective complex dielectric constant of

nanocomposite layers with dielectric component (Al,O3;, SiO,, Cr,03) and metal



nanosized chromium phase in the spectral range A = 0.3 + 2 um are determined taking
Into account the optical parameters of their components.

The peculiarities of spectral change of real and imaginary part of the complex
effective dielectric constant of investigated nanocomposites with values of filling
factor of metal phase of chromium from 0.15 to 0.54 are established, which is taken
into account during development of optically selective elements.

Approximation dependences of complex effective dielectric constant of
nanosized composite layers Cr/Al203, Cr/SiO2, Cr/Cr203 in the spectral range 4 =
0.3 + 2 um are established, which are used for modeling and research of influence of
composite nanosized layers on spectral characteristics of optically selective elements.

The fifth chapter is devoted to the determination of the spectral characteristics
of the reflection and transmission coefficients of elements based on the reflex layer
(Ag, Cu) and the studied nanocomposites. The dependences of the transmission and
reflection coefficients of selective elements on the structural parameters of composite
layers based on nanosized chromium inclusions have been studied. The spectral shift
of the values of the critical wavelength of electromagnetic radiation by 0.4 um when
changing the structural parameters of nanosized components is shown, which allows
to control the profile of the spectral dependence of optically selective elements.

Optically selective elements transparent in the visible range of the spectrum
which differ from the known analogues in that instead of multilayer dielectric
structures is used metal-dielectric composite are proposed.

The main integral parameters of the proposed optically selective elements are
presented. Recommendations for their use as energy efficient elements are given.
Criteria for the efficiency of optical elements based on nanocomposite structures with
energy-saving properties are proposed, which allows to optimize their spectral
characteristics to ensure maximum efficiency in terms of energy saving.

Prospects of application of the formed optically selective elements are
specified and their comparison with existing analogues is carried out.

In the work for the first time the following results were obtained:

— The optical parameters of nanosized silver layers were determined on the

basis of the results of spectrophotometric studies of experimental silver samples on



Si0O, substrates manufactured by vacuum deposition. Approximation dependences of
real and imaginary parts of complex dielectric constant of nanosized silver films with
thicknesses from 1 to 35 nm in the spectral wavelength range 2 = 0.3 + 2 um are
established, which are used as input data of reflective layers of silver in modeling of
optically selective elements.

— The values of complex effective dielectric constant of nanocomposite layers
with metal nanosized chromium phase at values of filling factor 0.15 + 0.54 and
materials of dielectric component (Al,O; SiO,, Cr,03) are determined.
Approximation dependences of complex effective dielectric constant of nanosized
composite layers Cr/Al,Os, Cr/SiO,, Cr/Cr,O;3 in the spectral range A = 0.3 ~2 um are
developed, which are necessary for calculation of optical spectral characteristics in
the designing selective elements based on nanocomposite structures.

— The dependences of the transmission and reflection coefficients of selective
elements on the structural parameters of composite layers based on nanosized
chromium inclusions have been studied. The spectral shift of the values of the critical
wavelength of electromagnetic radiation by 0.4 um when changing the structural
parameters of nanosized components is shown, which allows to control the profile of
the spectral dependence of optically selective elements.

— Optically selective elements transparent in the visible range of the spectrum
which differ from the known analogues in that instead of multilayer dielectric
structures is used metal-dielectric composite are proposed. It is shown that the
proposed elements on the basis of such structures are marked by the possibility of
providing a given optical selectivity.

The obtained results can be used to solve the problems covered in the work
related to the development of optically selective elements based on nanocomposite
structures.

Results of dissertation work are used in the educational process of the
Microelectronics department of the National Technical University of Ukraine "Igor
Sikorsky Kyiv Polytechnic Institute”, namely used in lectures and practical classes in

the disciplines "Solid state electronics”, "Technology of semiconductor devices and



integrated circuits”, "Elemental and structural analysis”, as well as during the

qualification works of students of the department.

Keywords: optical selectivity, nanosized layers, energy-saving technologies,

spectrophotometric studies, optical parameters.
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