O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0412U006561
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamuii: 17-12-2012

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KapniuHa Bitaniit AHaTosil0BUY

2. Karpyna Vitalii Anatoliyovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi crieniaIbHOCTI: 01.04.07

HasBa HayKoOBOIi crieniaJIbHOCTI: isuka TBepzioro Tina

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 05-12-2012

CreniaJbHICTh 32 OCBITOIO: 7.05080101

Micue po6oTH 3400yBaya: lnctutyt npo6iem matepianosHascTsa im. LM.Opanuesnaa HAH Vkpainu

Kopg, 3a €IPIIOY: 05416930

Micue3Haxoa KeHHs: 03680, M. Kuis -142, Bys1. KpxuxkaHOBCLKOTO, 3

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaJai30BaHOi BYE€HOI pagu): [l 26.207.01

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPO6IIEM MaTepianosHaBcTBa im. LM.OpaHiesnya

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05416930

Micqesﬂaxon)KeHHﬂ: ByJ1. KpsknskaHoBebKoro, 3, M. Kuis, KuiBceka 061, 03142, Yrpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT TPO6IIEM MaTepianosHaBcTBa im. LM.OpaHiesnya
HAH Ykpainu

Kopg 3a €IPIIOY: 05416930

Micuesnaxo,r.perHﬂ: 03680, m. Kuis -142, Bys1. Kp>kr>kaHOBCBKOTO, 3

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. CTpyKTypa i BIaCTUBOCTI IJIIBOK Ta HAHOYTBOPEHDb ZnO, BUPOLIEHUX Pi3HUMU METOLAMU

2. Structure and properties of ZnO films and nanoformations grown by different methods

Pedepar:

1. Inceprarnist NpUCBsAY€HA AOCHIIPKEHHIO IPOLIECIB 0CAIyKEHHS TOHKHUX IIJIIBOK OKCUY IMHKY METOAMU
PeaxkUifHOrO TEPMIYHOTO OCAIPKEHHS Ta METOIOM MAarHETPOHHOTO PO3IUJIEHHS, CUHTE3Y TBEPIUX PO3YMHIB Znl-
xCoxO Ta BUPOLIYBaHHIO HAHOCTPYKTYP ZNO 3 METOI0 CTBOPEHHS HA iX OCHOBI CBITJIOBUNIPOMIHIOIOYMX IIPUCTPOIB
17151 yAbTpadioseTOBOro Aiara3oHy, HOBUX MaTepiaiB JJ1sl CIIIHTPOHIKY Ta XOJIOOHUX KaTO/MiB AJ1s1 BAKYYMHOI
MiKpOEJIEKTPOHIKU. B po6OTi BOCHIIKEHO CTPYKTYPY Ta MOP(OJIOTii0 MOBEPXHi HEJIETOBAHUX IJIiBOK Ta
HaHOCTPYKTYp ZnO, ix porosmominecueH o npy 36y KeHH] HellepepBHUMHU Ta iMITyJIbCHUMU JIa3epamH,
CTPYKTYPY, OIITUYHI Ta MarHiTHi BJIaCTUBOCTI TBepAUX po34uHiB Znl-xCoxO, a TaKOX €JIEKTPOHHY I10JIbOBY EMICIIO 3
IJTIBOK Ta HAHOCTPYKTYP ZnO. B pe3ysbTati NpoBeieHNX AOCIiIKEHb 0yJI0 BUBYEHO OCOOJINBOCTI
doromomiHecueHIii TITIBOK Ta HAHOCTPYKTYP OKCUAY LMHKY. 30KpemMa, II0Ka3aHo, 1o YiTKa iHTeHCHBHA €KCUTOHHA

doToOMIHECLIeHIIisI CIIOCTEPIraeThCs Y BifillaJleHUX IJIiBKaxX 3 IOCKOHAJIOK KPUCTAJIiYHOIO CTPYKTYPOIO. BusiBiieHo



BILJIMB TEKCTYPU IJIIBKY Ta NPUPOAM MigKIIAAKM HA CIIEKTPU (POTOMOMIHeCcHeHLii. 3'9COBaHO MeXaHi3Mu
doromominecuenii niBok ZnO B 06J1aCTi HU3bKUX TEMIIEPATYP Ta BCTAHOBJIEHO, 110 JIiHis npu 3,32 eB, ska yacTo
CIIOCTepiraeTscs B criekrpax ¢oToJIOMiHECHeHLii, 06YyMOBJI€Ha CTPYKTYPHUMHU JledeKkTamu. BcTaHOBIIEHO, 1110 IpU
30yIpKEeHi NOTYKHUMH iMITYJIbCHAMMU JIa3€PaMU CIIOCTEPIraeThbCsi CTUMYJIbOBaHa yIbTpadioseToBa
¢doTosoMiHecleH1is Tpy peKoMO6iHallii BiTbHUX €KCUTOHIB 3a y4acTIO iX (POHOHHUX PEILiK, a TAKOX IIPU
pexkombiHalii BHacioKk eKCUTOH-€eJIeKTPOHHOI B3aeMozii. B po6oTi mocimkeHo yMoBU (pOpPMyBaHHS TBEPIUX
pozumHiB Znl-xCoxO i BCTaHOBJIEHO, 10 TBEP/li PO3YMHU € IIapaMarHiTHUMU B MEKax PO3YMHHOCTI KOOAJIbTy B
OKCHJi LMHKY. Briepiie MeTonoM peHTTeHiBChbKOi abCOPOIIiliHOI CIIEKTPOCKOIIii MOKa3aHo, 1110 KOOAJbT B TBEPAUX
pozunHax Znl-xCoxO Mae iHmUH 3apsigoBUi CTaH 3+, [0 CBiIYMTh PO GOPMYBaHHS CTOPOHHIX HAHOKJIACTEPHUX
OKCUJHUX (pa3 KoOabTy, 110 BiANOBIAIOTh 32 aHTU(EPOMarHiTHy B3aeMogio. B nuceprauiiiziil paboTi npoBegeHa
OlliHKa eMiCiliHMX BJIaCTUBOCTEM HAHOCTPYKTYP OKCUJy IMHKY a TAKO>K HAHOCTPYKTYPOBaHUX IJIiBOK ZnO,
JIETOBaHUX TajiieM, B IIOPiBHSIHHI 3 TPaIULiHNMY KDEMHI€BMMY aBTOKAaTOAaMu. BUBYeHO BIIMB MOP(OJIOTii

[TIOBEPXHi HA €MICi/iHi BIaCTUBOCTiI HAHOCTPYKTYP.

2. Dissertation is devoted to the study of deposition processes of zinc oxide thin film growth by thermal reaction
methods and magnetron sputtering, creating solid solutions Znl-xCoxO and growing ZnO nanostructures with the
aim of creation the light emitting devices for a ultraviolet range, new materials for spintronics and cold cathodes
for vacuum microelectronics on their basis. The structure and surface morphology of undoped ZnO films and
nanostructures, their photoluminescence excited by continuous and pulsed lasers was investigated; structure,
optical and magnetic properties of solid solutions Znl-xCoxO and electron field emission from thin films and
nanostructures ZnO was investigated too. As a result of the research the peculiarity of photoluminescence of zinc
oxide films and nanostructures was studied. In particular, it was shown that a clear exciton photoluminescence is
observed in annealed films with perfect crystal structure. The influence of film texture and nature of substrate on
the photoluminescence spectra was investigated. The photoluminescence mechanisms of ZnO films was studied at
low temperatures and was found that the band at 3.32 eV, which is often observed in the photoluminescence
spectra is caused by structural defects. At exciting with powerful pulsed laser the stimulated UV PL is observed at
the recombination of free excitons included their phonon replicas as well as exciton-electron interaction. In
dissertation work the conditions for the formation of Znl-xCoxO solid solutions was studied and was found that
solid solutions are paramagnetic within the solubility limit of cobalt in zinc oxide. For the first time, it was found by
X-ray absorption spectroscopy that the cobalt in solid solutions Zn1-xCoxO has other charge state 3+, which
indirectly proves the formation of precipitates phases of cobalt oxide nanoclusters responsible for the
antiferromagnetic interaction. In dissertation the emission properties of zinc oxide nanostructures and
nanostructured gallium-doped ZnO films, was evaluated compared with traditional silicon cold cathodes. The
influence of surface morphology on the emission properties of ZnO nanostructures was investigated.
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