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Pedepar:

1. O6'eKTOM OCTIIKEHHS € YMHHUKH, 10 BIUIMBAIOTh HA (POPMYBaHHS CTPYKTYPH i BIaCTUBOCTI (PyI€pEHOBMICHUX
IJTiBOK Ta ix TpaHcgopmalio nif, 30BHIIHIM BIIMBOM. [lucepTaliiHa po6oTa NpUCBsiY€HA BCTAHOBJIEHHIO (i3UYHMAX
3aKOHOMIpHOCTEN CTPYKTypOYTBOPEHHS (yJIepUTOBUX IJIiBOK IPU Bapiallil CKyazly i yMOB OTPMMAHHS, @ TAKOXK
3'sICYBaHHIO poJii JedeKTiB CTPYKTypH y GOPMYBaHHI ONITUYHUX BJIACTUBOCTE IJIiBOK. MeTOAM NOCTiIKEeHHS:
OTPUMAaHHS TOHKOILIiIBKOBUX (PyJIEPUTOBUX Ta METaI-QyI€PUTOBUX IOKPUTTIB TEPMIYHMM METOLOM Y BaKyyMi,
PEHTIeHO- Ta eJIeKTpOoHOorpadis 17151 BUBHa4YEHHS (pa30BOro CKJIALY i CTPYKTYpH ILIBOK, IPOCBiYYy0Ya Ta paCTPOBA
€JIEKTPOHHA MIKPOCKOIIisl 17151 BUBYEHHS MOp@oJIorii i cTyneH:o gedeKTHOCTI II1iBOK; ONTHYHA iHTepdepeHLiiHa
MiKPOCKOIIisl 1711 KOHTPOJIIO TOBIIMHU ILJTiBOK; ONITUYHA CIIEKTPOCKOIIis, iOHO- Ta pafukaao-peKoMobiHalliiiHa
JIIOMiHECLIEH1is [J1s1 BUBUEHHS ONITUYHUX BJIACTUBOCTEN IMJIIBOK. YTOYHEHO MeXaHi3M (OpMyBaHHS QyIepUTOBUAX
IJIIBOK, SIKAM BilIPiI3HAETHCA Bif] BiIOMUX paHille BpaXyBaHHAM BIUIMBY IiIK/IaJKY HA YTBOPEHHS IBIMHUKIB POCTY i

IedeKTiB IaKyBaHHS IJIiIBOK, KOHLIEHTPAllisl SIKMX IIPU JaHUX YMOBAX OCAKEHHS 3aJI€XXUThb Bif] TUITY MiTKIIaIKY.



BcTaHOB/IEHO YMHHUKY, [if AKUX IIPUBOIUTDL O YTBOPEHHS ABIMHUKIB POCTY 1 MiKPOJBITHUKOBUX IIPOLIAPOK Y
dynepuToBUX IJIiBKAaX. BcTaHOBIIEHO, 1110 NPUPOA NOIJIMHAHHS B IOBIOXBUJILOBIN 06JIaCTi CIIEKTPY I1OB'sSI3aHa 3i
CTPYKTYPHOIO IOCKOHaJIICTIO (QyJIepUTOBUX IIiBOK. BusiBiieHa TpaHcdopmalist ctpykrypu ¢ysnepura C60 npu
OIIPOMiHEHHi ioHaMU aprony 3 eHepriero 3-4 keB i goszamun 10718-10"19 ion /M -2, sika noJisirae B
pO3ynopsiKyBaHHI CTPyKTypu C60, 110 IPOSBIISIETHCS B YTBOPEHHI AMCIJIOKALIIHUX [1€TEJIb IPOHUKHEHHS |
30isbLIIEHHI KiNIbKOCTi AedeKTiB akyBaHHS. JociikeHa xeMinominecen1is Qpynepury (Qy1epuToBUX I1IiBOK
ocamkeHux Ha NaCl) npu 30yA)KeHHi aTOMapHUM BOJHEM i BCTAHOBJIEHO ii MexaHi3M. ClIeKTpy XeMilloMiHeCLeH1ji i
KiHEeTHKa CIEKTPIB CBiIYaTh, 10 XeMiTIoMiHECLIeHITis € paguKano-peKkombinanilina mominecuennis (PPJI).
BcraHoBII€HO, 1110 IpU 0gHOYAaCHOMY ocampkeHHi MmeTtany (Cu, Ag, Au, Al) i pynepeHy GopMyIOTbCSI HAHOKPUCTATIYHi
IJTiBKHY, 5IKi CKJIaJIal0ThCS 3 KPUCTAJIITIB MEeTay i QylepuTy, IpuuoMy MOJIEeKyaU (pyaepeHa CripysioTh 3MEHIIEHHIO
PO3Mipy KPUCTAJIITiB METaIiB, 10 AA€ MOKJIMBICTD [1JI1 OTPUMAaHHS APiOHOAUCIIEPCHUX YACTMHOK METAJIIB, Ha SIKMX

CIIOCTEpirasioch MoBepxHeBe pe30HAHCHE IJIa3MOHHE TIOTJIMHAHHSL.

2. Factors are the object of research that influence on structure formation and properties of fullerene films and
their transformation under external influence. The dissertation studies the structure composition of fullerite fims
depending on the composition and the reaction conditions, and analyzes the role of structural defects in the
formation of optical properties of films. The methods of investigation are next: thin film deposition of the fullerite
and metal-fullerite coatings using thermal deposition in vacuum; XRD and electron diffraction for phase and
structure analyses; transmission and scanning electron microscopy for study of morphology and defects structure;
optical interference microscopy for thickness control; optical spectroscopy, ion- and radical-recombination
luminescence for study of optical properties. The mechanism of the formation of fullerite films was redefined: in
contrast with the known mechanisms it takes into account the influence of substrate on the formation of growth
twins and stacking faults in films; concentration of films under the existing deposition conditions depends on the
type of substrate. Factors inducing the formation of growth twins and microtwin layers in fullerite films were
defined. Interrelation between the nature of light absorption in the long-wave region and the structural perfection
of fullerite films was established. Structural transformation in C60 fullerite irradiated by argon ions at 3-4 keV
energies within the dose of 10™18-10"19 m”™-2 was found out; this means a disorder of C60 structure that induces
the formation of dislocation loops of penetration and increases the number of stacking faults. Chemoluminescence
of fullerites (fullerite films deposited on NaCl) excited by atomic hydrogen was studied and its mechanism was
established. Chemoluminescence spectra and their kinetics show that radical recombination luminescence (RRL)
takes place. It was established that cocurrent deposition of metal (Cu, Ag, Au, Al) and fullerene results in the
formation of nanocrystalline films consisting of metal crystallites and fullerite; fullerene molecules facilitate size
reduction of metal crystallites that allows obtaining fine-dispersed metal particles, on which surface resonance
plasmon absorption is observed.
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