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Pedepar:

1. Inceprauis npucesiyeHa npobsemi ¢pisnyHOro MaTepiaso3HaBCTBa 10 (POPMYBAHHIO IPOCTOPOBO NEPIOANYHUX
cTpyKTyp (>10 HM), mOCimKEeHHIO (i3NYHUX BJIACTUBOCTEN TOHKUX IIJIiBOK aMOp(HOTO ByrIelo, Mifii Ha
NlieJIeKTPUYHIN MiAKIIaz1Ii Ta BUBYEHHIO IOBEPXHEBUX M1JIa3MOHHUX e(eKTiB 3a JOTIOMOT0I0 METO/IiB
TEPMOCTHMYJIbOBAHOI AEIO0spU3allii, CKaHyI04O0i TYHEJIbHOI MiKPOCKOIIii, CIIEKTPOCKOIIii IIOTJIMHAHH4,
KOMOIHALITHOTO PO3CilOBaHHS, MOJISIPU3ALIMHOI-MOAYJISLIMHOI CIEKTPOCKOIIii, Mikpockomii Ha npocsit [1EM Ta
ONITUYHOI MiKpockoriii. ¥ po6OTi 3a1IpOIIOHOBaHO HOBUH MifXif 10 GOPMYBaHHS €JIeKTPETHUX TEMILJIATIB B
esiekTpodoTrorpadiuHomy nporeci Ta cpopMoBaHUI Takuil TeMIIAT oeto 1 cM2 3 nepiogom 2 MkMm. Po3pobiieHo
METOJIMKY Ta TEXHOJIOTiI0 BUTOTOBJIEHHS IBOBUMIPHUX MEPiOAUYHUAX METAI-[ieJIEKTPUYHUX CTPYKTYP TEMILJIATHUM
METOJIOM 3a JOTIOMOTOI0 CBIiTJIOBOTO 110714 3 nepiogom 0,8:6 MkM i BucoTomw penbedy 3,5:650 HM. Bona 1o3Bossie

OTPUMATH iCTOTHE 301/IbIIEHHS CUTHAJIY B LOCJIIPKEHHSIX aHAJIITiB 32 JOIIOMOTO0I0 CIIEKTPiB [IOTJIMHAHHS i



KOMOiHa1i1HOro po3citoBaHHSL. Lle po3rsiAaeTses KK OMH 3 Hal61IbII IepCIeKTUBHUX HAIIPSIMKIB 3aCTOCYBaHHS
TexHoJIorii TemIiatis. [TokazaHo, o MOXKHA ifeHTU}iKyBaTH ONTUYHI pe30HAHCH TOHKUX MiIHUX IJTiBOK,
BHMKOPHCTOBYIOYM BUIIPOMiHIOBAHHSI CKJISIHUX ITiTKJIa0K. Pe3oHaHCu MI1iBOK ineHTU(IKyIOThCS LIJISIXOM 3iCTaBJI€HHS
CIIEeKTPiB NorauHaHHg i KP npu pisHUX IOBXMHAX XBUJIb 30yKyl04oro cBiT/a. Cepeq, 3pa3kiB 3 6J1M3bKAM PiBHEM
IIOTJIMHAHHY, 3Pa30K 3 MAKCMMAJIBHOIO aMILITy IO curiany KP xapakTepusyeTbCsl MAKCUMAIbHUM 3HAaY€HHIM
ONTMYHUX Pe30HAaHCIB. [lokasaHa MOXKJIMBICTb KepyBaHHS crieKTpoM KP 11iBok 3a onomororo cBitia. CTBOpeHa
TEXHOJIOTisl OTPUMaHHSI HaHOMarepiasiB 3 POTOIHIYKOBAHOI CTPYKTYPOIO Ha OCHOBI TOHKHUX IIJIIBOK aMOP(pHOTo
BYTJIELIO 3 MiTHMM MOAIIapOM Ha CKJISHIN nigknanni. JocaimkeHi ckiaf, CTPYKTypa Ta MOp(OJIOris TOHKUX IIJIiBOK
(a-C) Ha cxgHiN migknanui i Ha MiTHOMY ITOALIAPi 3 BUKOPHUCTAHHIM MEeTOMiB KOMOiIHALiHOI 1 a6CopO1ifiHO]
criekTpockorii. Ha ocHOBI aHai3y oTprMaHuX CIEKTPIB 111 KoMiio3uty (a-C:Cu) BCTaHOBJIEHO, 10 JlaHa IJIiBKa
XapaKTepU3yeTbCsl aMOP(PHONOAIOHOI0 MAaTPHULEI0, CTPYKTYPa SIKOi BU3HAYA€E€ThCSI TOHKUM LapoM Mizi. [Tokasana
TEeIJIOBa 3MiHa KOJIbOPY, po3Mmipy i dopmu ekcrio3utiiinoi niusmu B (a-C:Cu) y pe3ynbTari aii cBiTia. 3a3HadeHnit
eeKT MO>KHA [I0SICHUTHU NIPOSIBOM Y IJTiBKax KOMNo3UTy (a-C:Cu) esieKTpOHHO-(POHOHHUX B3aeMofiil. Kiovosi
CJIOBA: 3apOJKOYTBOPEHHS, (a30yTBOPEHHS, TEPMiUHE HAIIMJIEHHS, HAHOKOMIIO3UT, HAHOKJIACTEPHU, €JIEKTPETHUM
TEMILIAT, TOHKA IJIiBKa, aMOp(HUI Byrjelb, eJeKTpodoTorpadivHuil MeTo, KoMOiHalliliHe PO3CilOBaHHS,

IJIA3MOHHMY 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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