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Pedepar:

1. Y puceprauiiiHiii po60Ti Briepiie OTPUMAHO LiiCHI Ta y3arajbHIOIOUi pe3yJbTaTH 110 BCTAHOBJIEHHIO
3aKOHOMIpHOCTe! Ta MexaHi3My (popMyBaHHS TOHKHUX IIAPiB i HAHOIOPOIIKOBUX MaTepiasiB Ta CTPYKTYpP Ha ix
OCHOBI 3 JOIIOMOT0I0 JIa3€pa B YMOBAaX XiMi4YHO-aKTUBHOT'O CEPENOBUIIA, AOCIIIPKEHO 0COOIMBOCTI iX CTPYKTYpH,
MEXaHIYHUX Ta (Pi3MKO-XiMiUHUX BjIacCTUBOCTEN. [IpoBejeHO MaTeEMaTUYHE MOJEIOBAHHS [TPOLIECIB KOHAEHCALII i
pocTy TOHKUX mapiB GaN Ta BCTaHOBJIEHI 3aJIEXKHOCTI LIBUIKOCTI POCTY IIapy 3i 3MiHOIO TeMIepaTypu KOHIEHCcallil
Ta I'YCTHH MTOTOKIB KOHJIEHCOBAHUX aTOMiB. Y MeKax Teopii QyHKIioHana ryCTUHU IPOBEEHO JOCiIKEHHS
IapaMeTpiB €HepreTUYHOro CIeKTPa Majiux Kiacrepis (ZnO)n (n=2-12) Ta BCTAaHOBJIEHI YMOBHU iX €HEpreTU4HOI
crabinbHOCTI. PO3po6sieHi i peasnizoBaHi HOBi METOIYM KEPYBaHHSI KOMIIOHEHTHUM i €HEPTeTUYHUM CTaHAMU B

s1azepHOMY (akei, 1110 BU3HAYa€e KOHTPOJIbOBAHUI PiCT, BUCOKY YUCTOTY, KDUCTAJIIYHY IOCKOHAJIICTD i 3aJlaHU



XiMiuHMM ckiag marepiany. CTBOpEHI MOHOKPUCTAIiYHi emiTakcCiiiHi TOHKI mapu okucHux Zn0, ZnGa204, K2Ga204,
Zn2Si04, Zn0,4Gd1.603, Y203:Eu, ZrO2 Ta HitpugHux GaN, GaN:Zn, GaN:Mn, GaN:Cr, AIN, AIN:Mn, MgSiN2
Marepiasis, 110 BOJIOZ{IOTb SICKPABOIO JIIOMiHECLIEHIIi€I0 B rOJy6iil, 3eJIeHiil Ta YepBOHIl 06J1aCTIX CIEKTpa.
OpeprkaHi SKiCHI 1 KiZIbKiCHI XapaKT€PUCTMKU OUCIIEPCHOTO i XiMiYHOrO CKJIafiB Ta CTPYKTYPHI ITapaMeTpu
copmoBanux HaHonopowmkosux ZnO i TiO2 B 3ay1€XKHOCTI Bifl TEXHOJIOTIYHUX PEXUMIB Ta reoMeTpii azepHoi
ab6uisnii. 3arponoHOBaHO JIIOMiHECLIEHTHUH CIIOCiO AeTeKTyBaHHs Ta PO3Mi3HaBaHHS ra3y B aHali30BaHOMY
cepenosulli. BuBueHo BIIMB afcop6Lii MosekynsgpHux rasis O2, H2, N2, CO i CO2 na 3miny ¢oTtosmominecenii
HaHonopomkoBoro ZnO i TiO2. Opep>kaHO HAaHOMACIITA0OBaHi JIeroBaHi mapyBaTi MOHOKpucTanu GaSe, InSe 3
BrineHuMu Mn, Ni Ta Cr Ta BCTaHOBJIEHO pea’lizallilo B HUX riraHTCbKOTO MarHeTOPE3UCTHUBHOIO e(eKTy.

2. In the dissertation for the first time, holistic and generalized results of establishment of laws and mechanism of
formation of thin films and nanopowder as well as structures based on them using laser in chemically active
environment were obtained, peculiarities of their structure, mechanical and physico-chemical properties were
investigated. Mathematical modeling of condensation processes and growth of GaN thin films was carried out,
dependence of the speed of the growth of layers on the change of temperature of condensation and on flux
densities of condensed atoms was established. Within the density functional theory research of energy spectrum
of small clusters (ZnO)n (n=2-12) was performed and conditions of their energetic stability were determined. New
methods to control component and energy states in the laser plume were developed and implemented, which
determine controlled growth, high purity, crystal perfection and given chemical composition of the material.
Monocrystalline epitaxial thin films of oxide ZnO, ZnGa204, K2Ga204, Zn2Si04, Zn0,4Gd1.603, Y203:Eu, ZrO2 and
nitride GaN, GaN:Zn, GaN:Mn, GaN:Cr, AIN, AIN:Mn, MgSiN2 materials with bright luminescence in the blue, green
and red areas of the spectrum were created. Qualitative and quantitative characteristics of disperse and chemical
compositions and structural parameters of the synthesized nanopowder ZnO and TiO2 materials in dependence on
technological mode and geometry of laser ablation were obtained. Luminescent method of gas detection and
identification in the analyzed environment was offered. Influence of molecular gases 02, H2, N2, CO i CO2
adsorption on the change the photoluminescence of nanopowder ZnO i TiO2 was studied. Nanoscalable doped
layered single crystals GaSe, InSe with embedded Mn, Ni and Cr were obtained and realization of giant
magnetoresistive effect in them was proved.
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