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Pedepar:

1. InceprauiiiHy po60Ty IPUCBSIYEHO 3'SICYBAaHHIO MEXaHi3MiB Jii 30BHIilIHIX YMHHUKIB Ha (POPMYBaHHS CTPYKTYpH Ta

($a30BOro CcKjay IpY OTPUMAaHHI I1JIiBOK i HAHOKOMITO3UTIB HAa OCHOBI KPEMHIIO Ta KyOi4HOIr0 Kap6ify KpEMHIlO.
Po3po6seHo KiHeTHYHY MOJIeJIb IIPOLIECY OOMiHY LIapaMu, iHAYKOBAaHOTO aJIIOMiHieM, 1J19 BUPOILYBaHHS IJ1iBOK
IOJIIKPUCTAIIYHOTO KPEMHIIO Ha CTOPOHHIX HEOPIEHTYI0UMX MiAKIaIUHKaX. 3'51COBHO Qi3U4Hi MeXaHi3My, 110

BM3HAYalOTh Nepeoir LbOro MpoLecy, Ta iX 3aJIe>KHICTh Bifl XapaKTepUCTUK BUXIIHUX CTPYKTYP i TeMIlepaTypu

Bignasny. Takox [10Ka3aHo, 1[0 MEXaHi3M MeTasl-iHyKOBaHOI KpUCTai3allii, SIKhii JIeXKUTh B OCHOBI OOMiHY LIapamy,

Mae€ iCTOTHE 3HAaYeHHS JJIs1 TIOSICHEHHSA 0COOJIMBOCTEN KaTajli30BaHOI'O MeTajlaMuy POCTY HUTKOBUIHUX KpI/ICTaJ'IiB



KPEMHIIO y IIpoLieci apa-pifyuHa-TBepe TijIo Ta CIOpifHeHUxX Homy. Po3po6iieHo TepMOAMHAMIYHY TEOPIl0
$Haz30Boro posnineHHs MiBoK SiOX (x < 2) IpU BUCOKOTEMIIepaTypHUX Bifmnasnax. OTpUMaHO BUPA3 [J1s BiJIbHOI
eHeprii oKcuy KpeMHilo SIK (PYHKLI0 Foro ckyiany Ta TemnepaTrypu. TeopeTuyHO OOIPyHTOBAHO 3aJI€XKHICTh
(pa30BO-CTPYKTYPHUX XapaKTEPUCTUK HAHOKOMMO3UTIB Si/SiOX, OTpUMyBaHUX SIK Pe3yJIbTaT (Pa30BOTr0 PO3MiNEeHHS,
BiJl TOYaTKOBOI CTEXiOMETPii OKCUY KPEMHIIO Ta TEMIIEPATypHU Bianany. TeopeTuuHO OOrPYHTOBAHO SIBUILE
IIOBHOT'O 260 4aCTKOBOTO [lepeMilllyBaHHS 1IapiB y HarpaTKax, o ckaaaaiTbes 3 SiOx Ta SiO2 HaHOMETPOBUX
TOBILYH, Ta HOT0 3aJI€XXHICTb Bif] XapaKTE€PUCTYK BUXiJHUX HAJI'PATOK i TEMIIEpAaTypH Bifnany. MeTogom
MOJIEKYJISIPHOI IMHAMIKY IPOMO/IE€/IbOBAHO €BOJIIOLIO0 MPOTSKHUX IePEKTIB y IIiBKax Ky6iYHOro Kap6igy KpeMHilo
IIpY BUPOLIYBaHHI Ha KpPEMHI€BUX MiAKIaANHKAX. 30KpeMa BCTAHOBJIEHO, 110 YTBOPEHHS CTabiIbHUX KOMILJIEKCIB
yacTKoBUX auciokauiil ok Ta aHirinsuis nedexTiB nakyBaHHS y TaKuX IJTIiBKaX 0OYMOBJIEH] €BOJIIOLIIEI0
HaIpY>X€Hb Ha Pi3HUX CTaAigIX CTAaHAAPTHOI IBOCTAiltHOI TEXHOJIOTI] iX BUpOLyBaHHS. TaKoX 3'9COBaHO, L0
€KCIIEPUMEHTAJILHO CIIOCTEPEKEH] YaCTKOBI AMCIIOKALl 3 BUAMMUMY HallpSIMKaMU JiiHiN <132> Ta <143>y
Kyb6iuHOMY Kapbifii KpeMHII0 CKIaal0ThCsl 3 CEIMEHTIB CTabiIbHUX JIiHIN nucsokaniit <011> ta <121>.
3anpornoHOBaHO MEXaHi3M, 3TiAHO 3 IKUM (OPMYBaHHS TaKUX AUCIJIOKallill 00yMOBJIEHO TEHJEHLIi€l0 40 MiHiMizawii
iX eHeprii IJISIXOM 3MEHILIEHHS! IOBXMHMU JIiHii 3 OJHOT0 60Ky Ta (POPMyBaHHSIM CETMEHTIB, 110 MAIOTh HAallMEHII]
3HAYEHHSI €Heprii 3 iHIoro 60Ky. BUsSBIEHO CTPYKTYypy TUIIOBOTO MPOTSDKHOTO AeMEKTY Y HUTKOBUIHUX KPUCTAIAX
GaP/Si rekcaroHasnbHOi ¢as3u. TakoxX BCTaHOBJIEHO iCHYBaHHSI KDUTUYHOIO pafliyca HUTKOBUIHUX KPUCTAJiB
KPEMHII0, 1[0 JOPiBHIOE NPUOIU3HO 7 HM, HAXKYE 32 SIKUM 6iJbIll CTabi/IbHUMU € KPUCTAJM 3 TeKCAaroOHaIbHOIO
CTPYKTYPOIO, a BUllle - 3 Ky6i4yHO0. [CHyBaHHS KDUTUYHOTO pafliyca 06YMOBJIEHO Gi/IbIIOI0 TOBEPXHEBOIO Ta

MEHIIOI0 00'€EMHOIO eHeprieio Ky6iuHOoi a3y KpeMHilo ITOPiBHSHO 3 TeKCaroHaJbHOIO

2. The thesis is devoted to the elucidation of the mechanisms of external influences on the structure and phase
composition of silicon and cubic silicon carbide (3C-SiC) based films and nanocomposites during their formation. A
kinetic model of the aluminum induced layer exchange process for growing polycrystalline Si films on foreign non-
orienting substrates is proposed. The physical mechanisms of this process as well as their dependence on the
characteristics of initial structures and annealing temperature are revealed. Moreover, the metal-induced
crystallization mechanism, underlying the layer exchange process, is proved essential to account for the
peculiarities of the metal catalyzed growth of Si wire-like crystals in the vapor-liquid-solid and related processes.
A thermodynamic theory of the phase separation of SiOx (x < 2) films during high-temperature annealing is
proposed. An expression for the free energy of Si oxide as a function of its composition and temperature is
derived. The dependence of the phase and structural characteristics of phase separated Si/SiOx nanocomposites
on the initial Si oxide stoichiometry and annealing temperature is theoretically grounded. The complete or partial
layer intermixing in SiOx/SiO2 superlattices with nanometer thick layers and it dependence on the characteristics
of initial superlattices and annealing temperature are theoretically proved. Using molecular dynamics simulations,
the evolution of extended defects in 3C-SiC films during growth on Si substrates is simulated. It is demonstrated
that the formation of stable Shockley partial dislocation complexes as well as the annihilation of stacking faults in
3C-SiC films are determined by the stress evolution at different stages of the standard two-stage film growth
technology. Moreover, the experimentally observed partial dislocations with visible <132> and <143> line directions
are found to consist of the stable <011> and <121> line segments. A mechanism of the formation of such dislocation
line directions is proposed based on the tendency of energy minimization by reducing dislocation length on the
one hand and formation of the lowest-energy segments on the other hand. The structure of the typical extended
defect in hexagonal GaP /Si wire-like crystals is revealed. Moreover, the existence of a critical radius of about 7 nm
for transition of the stability of Si wire-like crystal structure from the hexagonal to the cubic one is established.
The existence of critical radius is due to the larger surface and lower bulk energy of Si in the cubic phase as
compared to the hexagonal one
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