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Pedepar:

1. Inceprauis npucega4yeHa npob6saemi pismuHoro Mmarepiazo3HaBcTBa 10 GOPMyBaHHIO IPOCTOPOBO NE€PIOJAUIHUX
CTpPYKTYp (>10 HM), mocCliIpKeHHIO Qi3UYHUX BJIACTUBOCTEY TOHKUX IIJIiBOK aMOp(HOTo ByTJelo, Mifli Ha
IliesIeKTpUYHIl MiAKaLi Ta BUBYEHHIO IOBEPXHEBUX 1J1a3MOHHUX e(eKTiB 3a JOTIOMOT0I0 METO/IiB
TEPMOCTMMYJIbOBAHOI AEMOosApu3allii, CKaHyI04O0i TYHEJIbHOI MIKPOCKOIIil, CIIEKTPOCKOIIIi IIOTJIMHAHHS,
KOMOiHalLi1HOro pO3CiloBaHHS, OJISIPU3aLiHOI-MOAY IS HOI crieKTpocKorlii, Mikpockomii Ha rpocsit [TEM Ta
OIITUYHOI MiKpockorii. ¥ po6OTi 3a1IpOIIOHOBAHO HOBUH MifXif 10 GOPMYBaHHS €J1€KTPETHUX TEMILJIATIB B

esniekTpodororpadiyHoMy npoueci Ta cGopMOBaHUM Takui TeMIIaT nioieto 1 cmM2 3 nepiogom 2 MkM. Po3pobiieno



METOAMKY Ta TEXHOJIOTII0 BUTOTOBJIEHHS JBOBUMIPHUX NMEPIONUYHUX METa-JieIeKTPUIHUX CTPYKTYP TEMIIJIATHUM
METOJIOM 32 JOTIOMOT'OI0 CBITJIOBOTO 11014 3 nepiogom 0,8:6 MKM i BucoToio pesnbedy 3,5:650 HM. BoHa fo3BosIsie
OTPUMATH iCTOTHE 301/IblIEHHS] CUTHAJY B JOCJIIPKEHHSIX aHAJIITIB 32 JOIIOMOT0I0 CIIEKTPIB [IOTJIMHAHHS i
KOMOiHaliiiHOTO po3ciloBaHHS. lle po3risanaeTbes IK OfUH 3 Hal6i/Ibll IEPCIIEKTUBHUX HAMNPSIMKIB 3aCTOCYBaHHS
TexHoJIorii TemIiatiB. [TokazaHo, mo MOXKHA ifeHTHudiKyBaTH ONTUYHI pe30HAHCH TOHKUX MiJHUX IIJTiBOK,
BHUKOPHCTOBYIOYM BUIIPOMiHIOBAHHSI CKJISIHUX ITiTKJIa0K. Pe3oHaHCH MI1iBOK ineHTU(IKyIOThCS LIJISIXOM 3iCTaBJI€HHS
CIIeKTPiB NoranuHaHHg i KP npu pisHUX [IOBXMHAX XBUJIb 30y/Kyto4oro cBita. Cepeq, 3pa3kiB 3 6JIM3bKAM piBHEM
MOTJIMHAHHS, 3Pa30K 3 MaKCUMaJIbHOIO aMILIiTyo10 curiany KP xapakTepusyeTbCs MaKCUMaJbHUM 3HAUEHHSIM
ONTMYHUX Pe30HaHCIB. [lokasaHa MOXIMBICTb KepyBaHHS criekTpoM KP mitiBok 3a onomororo cBitia. CTBOpeHa
TEXHOJIOTisl OTPUMAaHHsI HaHOMarTepiasiB 3 POTOIHIYKOBAaHOI CTPYKTYPOIO Ha OCHOBI TOHKHUX IIJIIBOK aMOpP(HOro
BYIJIELIO 3 MiTHAM MOAIIAPOM Ha CKJISHIN nmigkianui. Jocigkeni ckiajl, CTPYKTypa Ta MOPQOJIOTrist TOHKUX IJIIBOK
(a-C) Ha cxygHiM migknanui i HA MiTHOMY ITOANIAPI 3 BAKOPHUCTAHHIM METOiB KOMOiHALiHOI 1 a6COpO1ifiHO]
criekTpockorii. Ha ocHOBI aHai3y oTprMaHux CIeKTpPiB i koMiio3uty (a-C:Cu) BCTaHOBJIEHO, 110 JlaHa IJIiBKa
XapaKTepU3yeTbCsl aMOP(PHONOAIOHOI0 MAaTPHLEI0, CTPYKTYPa SIKOi BU3HAYA€ThCSl TOHKUM LapoM Mizi. [Tokasana
TEeIJI0Ba 3MiHa KOJIbOPY, PO3Mipy i popmu ekcrnosuiiiiHoi mnsgmu B (a-C:Cu) y pesysbTari Aii cBiTya. 3a3HauyeHun
eeKT MO>KHA [T0SICHUTHU IIPOSIBOM Y ITiBKax KOMIo3uTy (a-C:Cu) enieKTpOHHO-(POHOHHUX B3aeMo[iil. Kiovyosi
CJIOBA: 3apOJKOYTBOPEHHS, (a30yTBOPEHHS, TEPMiUHE HAIIMJIEHHS, HAHOKOMIIO3UT, HAHOKJIACTEPHU, €JIEKTPETHUM
TEMILIAT, TOHKA IJIiBKa, aMOp(HUI Byrjelp, eJeKkTpodoTorpadiyHuil MeTo, KombiHaliliHe PO3CiloBaHHY,

[IJIA3MOHHUI PE30HAHC.

2. This dissertation is devoted to the study of such a problem of materials science as the formation and physical
properties of spatially periodic structures (>10 nm) in thin films of amorphous carbon and copper on a dielectric
substrate, as well as to the study of surface plasmon effects using the methods of thermally stimulated
depolarization, scanning tunneling microscopy, absorption spectroscopy, and Raman spectroscopy. A new
approach to the formation of electret templates upon the electrophotographic process is proposed, and an
electret template with an area of 1 cm2 and a period of 2 um was formed. A method and a technology for
manufacturing two-dimensional periodic metal-dielectric structures by the template method using a light field
with a period of 0.8-6 um and a relief height of 3.5-650 nm were developed. It allows to obtain a significant
increase in signal in the studies of analytes using absorption and Raman spectra. This is considered as one of the
most promising areas of application of the template technology. It is shown that the optical resonances of thin
copper films can be identified by radiation from glass substrates. The resonances of the films were identified by
comparing the absorption and Raman spectra at different wavelengths of the exciting light. Among the samples
with close absorption levels, the sample with the largest amplitude of the Raman signals had the maximum value of
optical resonances. The possibility of controlling the Raman spectrum of the films using light was shown. A
technology for the production of nanomaterials with a photo-induced structure based on thin films of amorphous
carbon with a copper sublayer on a glass substrate was developed. The composition, structure, and morphology of
a-C thin films on a glass substrate and on a copper sublayer were studied using Raman spectroscopy and
absorption spectroscopy. Basing on the analysis of the obtained spectra for the composite (a-C:Cu), it was found
that this film had an amorphous-like matrix, the structure of which was determined by a thin layer of copper. Non-
thermal changes in the color, size, and shape of the exposure spot in the (a-C:Cu) composite under impact of light
were detected. This effect can be explained by the electron-phonon interactions in the films of the (a-C:Cu)
composite. It is shown that the adatoms of gold nuclei make up a significant fraction of the total number of atoms.
It is determined that after the condensation from the vapor the gold nanoclusters are in liquid state, and their
movement along the AMS surface and the formation of aggregates of nanoclusters (aggregation) occur. This
process occurs under the action of the electrostatic field of ions localized in the dielectric polymer matrix. The
influence of the electric field on the nucleation during deposition of gold on AMS is shown. This occurs both at the
stage of growth of nuclei due to the transfer of atoms on the surface and in the solid phase of AMS, and as a result
of the transport of components in the gas phase in the electric field of the template. As a result, there is a selective
nucleation and growth of gold nanoparticles on the AMS surface with a size exceeding 10 nm. A platform for



sensorics based on thin layers of amorphous carbon on copper is developed with the implementation of double
amplification as a result of the effect of charge transfer and the local field increase. Thin films of amorphous
carbon with copper sublayer on a glass substrate, which have plasmon-resonant effects, are fabricated. The
composition, structure and morphology of these films are studied using the methods of Raman and adsorption
spectroscopy in the visible range. It is found out that the obtained spectra characterize the structure of the film as
amorphous one. The developed adaptive software-hardware complex based on the amorphous molecular
semiconductors also allows real-time recording of optical holograms. Computer methods for processing digital
speckle interferometry and holographic interferometry data with the construction of phase portraits of products
were developed. Investigations of the samples with heat-resistant coatings were carried out. This allowed to
develop a method of non-destructive quality control of coatings using the dispersion of phase portrait. Key words:
nucleation, phase formation, thermal sputtering, nanocomposite, nanoclusters, electret templates, amorphous
carbon, thin film, electrophotographic method, Raman scattering, plasmon resonance.
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