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Tema guceprauii:
1. CTpykTypOyTBOpEeHHS! i (i3nuHi BJACTUBOCTI 6J1M3bKOPIBHOBXKHUX METaJIeBUX, OKCUIHUX Ta

6araTOKOMIIOHEHTHUX KOH/IEHCATIiB 3 HAHOPO3MIPHUMU eJIeMEHTaMU

2. Structure formation and physical properties of nearequilibrium metal, oxide and multicomponent condensates

with nanoscale elements

Pedepar:

1. Incepraniiina po60Ta IpUCBsIYeHa JOCiIKEHHIO IIpoliecciB ¢pa3o- Ta CTPYKTYPOYTBOPEHHS! 6JIM3bKO-
PiBHOBXXHMX KOHZIEHCATIB OKpemux MeTaiB (Zn, Cu, Ni, Cr i Al), ix okcugis (ZnO, NiO i CuO), ppakranbHO-
nepkoJsLiiHuX HaHocucTteM (ZnO, ZnO /NiO ta ZnO /CuO), a TakoX 6araToeJeMEHTHUX CUCTEM 32 HasiBHOCTI
pisaux meranis (W, Ta, Hf, Ti, Mo, Cr, Zr, Al, Co i Ni) i Byrzierjo. OCHOBHMM Pe3yJIbTaTOM POOOTH € BUBYEHHS
TpaHcopmaliii cesleKTUBHUX IIPoLieciB (pa30yTBOPEHHS I IPOCTOPOBO PO3NOIiIEHOr0 POCTY KOHJEHCATIB 32 YMOB
OcaJiKeHHs Mapu Mif, yac HabJIVKeHHs CUCTEeMU IJ1a3Ma—-KOHJIeHcaT abo XiMiYHO aKTUBHE CepefoBUIIE~KOHIeHcaT
IO TEpMOJMHAMIYHOi piBHOBAru Ta 3a IepexoAy Bif OTHOKOMIIOHEHTHUX JI0 6araTOKOMIIOHEHTHUX CHCTEM.

BcraHoBI€HO, O TOMiHYIOUMH BILJIMB HA MPOLIEC CTPYKTYPOYTBOPEHHSI HAHOCUCTEM MAIOTh HAJHU3bKI BiTHOCHI



IepecryeHHs 0CaJi)KyBaHOi [1apy, a He TUIl aKTUBHOTO CepeNoBHIIA HaJl pOCTOBOIO NTOBEPXHEI0. BogHoYac 3HaUHa
JacTHHA pOoOOTH IIPUCBSIYEHA BUBYEHHIO MTPOLIECIB 3apsioNlepeHeceHHs B ceHCcopax PpaKTaJbHO-TIEPKOJISILIIHOTO
TUIy Ha ocHOBi ZnO, ZnO/NiO i ZnO/CuO B pasi gii Ha ocTaHHi ra30BUMHU peareHTaMu i ONTUYHUM

OHpOMiHeHHHM, a TAaKOX q)iBI/I‘{HI/IM BJIACTUBOCTSIM 0araTOKOMIIOHEHTHUX CUCTEM.

2. The dissertation is devoted to the investigation of the processes of phase and structure formation of near-
equilibrium condensates of individual metals (Zn, Ni, Cu, Cr and Al), oxides (ZnO, NiO and CuO), fractal-percolation
nanosystems (Zn0O, ZnO/NiO and ZnO /CuO), as well as a multi-element systems composed of various metals (W,
Ta, Hf, Ti, Mo, Cr, Zr, Al, Co and Ni) and carbon. The main result of the work is investigation of selective processes
transformation at the phase formation and the condensates spatially distributed growth under vapor deposition
conditions close to thermodynamic equilibrium in plasma-condensate and chemically active medium-condensate
system in one component systems and during the transition from one-component to multicomponent systems.
Mathematical model has been developed, that allows to estimate changes in the relative supersaturation of the
depositing vapours in the range from 0.06 to 0.1 depending on the size of the zones of adatoms diffusion capture
around Cu nanocrystals. With aim to compare the possibilities of the structure formation of nearequilibrium
nanosystems using PVD and CVD technology, the technology of obtaining copper nanosystems based on the
decomposition of CuCl2 in the presence of hydrogen and nitrogen have been proposed. It has been proved
experimentally, that the dominant influence onto the nanosystems structure formation process plays ultralow
relative saturation of the deposited vapour rather than the type of active medium above the growth surface.
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