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Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYEHO 3'ICYBaHHIO MEXaHi3MiB JIii 30BHIIIHIX YMHHUKIB Ha (POPMYyBaHHS CTPYKTYpH Ta
($a30BOro ckyany Npyv OTPMMAHHI M1iBOK i HAHOKOMIIO3UTIB HA OCHOBI KPEMHIIO Ta Ky6iYHOTO Kapbily KpeMHilo.
Po3pob6seHo KiHeTH4YHY MOJieJlb IIpoliecy OOMiHY LIapamu, iHAYKOBAaHOTO aJIIOMiHieM, /1J1S1 BUPOILYBaHHS I1J1iBOK
IOJIIKPUCTAJIiYHOTO KPEMHII0 Ha CTOPOHHIX HEOPIEHTYIOUMX NiJKIaJMHKaX. 3'sICOBHO Qi3nyHi MeXaHi3MH, 10
BM3HAYAIOTh NIE€PeOir LbOro NPOLEeCy, Ta iX 3aJIEXKHICTD Bill XapaKTEPUCTUK BUXiIHUX CTPYKTYP i TEMIlepaTypu
Bigmany. TakoX [10Ka3aHo, [0 MEXaHi3M MeTasI-iHIyKOBaHOI KPUCTAai3allii, SIKiii JIeKUTh B OCHOBI 0OMiHY IIapamu,
Mae iCTOTHE 3Ha4Y€HHS 1S [TOSICHEHHS 0COOJIMBOCTEN KaTali30BaHOTO METaJlaMU POCTY HUTKOBUIHUAX KPUCTAliB
KPEMHII0 y IIpolieci Napa-piguHa-TBEPAE TijIO Ta CHOPiIHEHUX IoMy. PO3p06J1€HO TEpMOIMHAMIUYHY TEOPIiI0
¢dasoBoro poszinenHs nuaiBok SiOx (X < 2) Mpu BUCOKOTEMIIEPATYPHUX BiAnanax. OTpMMaHO BApa3 4J1s BibHOI

eHeprii okcuy KpeMHio sIK (PyHKLi0 HOoro Ckyiany Ta TemnepaTtypu. TeopeTudyHo O6IPyHTOBAHO 3aJI€XKHICTh



(pa30BO-CTPYKTYPHUX XapaKT€PUCTUK HAHOKOMIMO3UTIB Si/SiOX, OTpUMyBaHUX SIK Pe3yJIbTaT (Pa30BOTr0 pO3MiJIEHHS,
BifI [104aTKOBOI cTexioMeTpii OKcHy KpeMHilo Ta TeMnepaTypu Binnany. TeopeTudHO OGIPYHTOBAHO SIBUILE
IIOBHOT'O 200 4aCTKOBOTO IlepeMilllyBaHHS 11apiB y HarpaTKax, o ckaaaaiTbes 3 SiOx ta SiO2 HaHOMETPOBUX
TOBILVH, Ta HOT0 3aJI€XXHICTb Bif] XapaKTE€PUCTHK BUXiJHMX HAJI'PATOK i TEMIIEpATypH Bifmnany. MeTogom
MOJIEKYJISIPHOI IMHAMIKY IIPOMO/IE€/IbOBAHO €BOJIIOLIO0 MPOTSKHUX IePEKTIB y IIiBKax Ky0iYHOro Kap6igy KpeMHilo
IIpY BUPOLILYBaHHI HA KpEMHi€BUX MiAKIaANHKAX. 30KpeMa BCTAaHOBJIEHO, 1110 YTBOPEHHS CTabiIbHUX KOMILJIEKCIiB
yacTKOBUX Auciokauii ok Ta aHirinsuis nedexTiB nakyBaHHs y TaKuX IJTiBKaX 0OYMOBJIEH] €BOJIIOLIIEI0
HaIpPYy>KeHb Ha Pi3HUX CTAisIX CTAHIAPTHOI IBOCTAAiiHOI TEXHOJIOT] iX BUpOILyBaHHS. TakoX 3'1COBAHO, 110
€KCIIEPUMEHTAJIbHO CIIOCTEPEKEH] YaCTKOBI AUCIOKAlil 3 BUAMMUMU HallpSIMKaMU JIiHil <132> ta <143>y
Ky6iuHOMY Kap0ifii KpEMHIIO CKIaal0ThCsl 3 CEIMEHTIB CTabiNbHUX JIiHIN auciokaniit <011> ta <121>.
3anponoHOBaHO MEXaHi3M, 3TiHO 3 IKUM (OPMYBaHHS TaKUX AUCJIOKALil 00yMOBJIEHO TEHJIEHLi€I0 4O MiHiMizanii
ix eHeprii LUISIXOM 3MEHILIEHHS JOBXWHU JiHii 3 0JHOr0 60Ky Ta (POPMYBAHHSM CETMEHTIB, 110 MAalOTh HAIMEHII]
3HAYEHHS eHeprii 3 iHoro 60Ky. BusBIEHO CTPYKTYpPYy TUIIOBOTO IPOTSDKHOTO JedeKTy Y HUTKOBUIHUX KpUCTaax
GaP /Si rekcaroHanbHOi ¢as3u. TakoX BCTaHOBJIEHO iCHYBaHHSI KDUTUYHOIO pPafliyca HUTKOBUIHUX KPUCTAJIB
KPEMHIlI0, 110 JOPIiBHIOE PUOJIM3HO 7 HM, HUXKYE 32 SIKAM Oisbll CTabiIbHUMU € KPUCTAJIU 3 T€KCArOHAIbHOIO
CTPYKTYpOIO, a BUIlle — 3 KyOi4HOI0. [CHYBaHHSI KPUTUYHOTO pajiiyca 00yMOBJIEHO OiIbIIOI0 TOBEPXHEBOIO Ta

MEHILOI0 06’€MHOIO €Heprielo KybiuHOoi a3y KPEMHII0 ITOPiBHSIHO 3 T€éKCaroHaJIbHOIO

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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