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1. TeTepoCTPYKTYpH Ha OCHOBI IOPYyBaTUX HaMiBNPOBiAHUKIB (Si, A2B6 Ta A3B5)
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Pedepar:

1. Incepraliiio pUCBSIYEHO JOCIIKEHHIO (Pi3UKO-TEXHOJIOT{YHUX YMOB BUPOIIYBaHHS HU3bKOPO3MiPHUX CTPYKTYP
Ha [OPyBaTUX MMOBEPXHSIX HAMiBIPOBITHUKIB (Si, A2B6, A3B5) Ta BUBYEHHIO iX BJIaCTUBOCTEN [1JIs1 PO3MIUPEHHS
ySBJIEHD IIPO NIPUPOY MPOLIECIB Y HAMIBIIPOBIIHUKOBUX IE€TEPOCTPYKTYPaX, 110 3HANAYTh IINPOKE 3aCTOCYBAHHSA
IIPY BUTOTOBJIEHHI HOBUX Cy4aCHUX IIPUJIAJiB ONTO- Ta MiKpOesIeKTPOHiKM, HAHO(OTOHIKY Towo. Briepiie
OTPMMAaHO IIiBKM SiC Ha Makpo- Ta ME30IIOPYBarTiii IOBEPXHIi Si pi3HOI OpieHTallii METOLOM XIMIYHOTO 3aMillleHHS
aroMmiB. JIoC/IiIpKeHO MEXaHi3MM POCTY IUIBOK Kap6iny KpeMHilo (SiC) MeTomoM 3aMillleHHs aTOMIB Ha Me30- i
MaKpOINOpYBaTUX MifKIaaKax KpeMHilo (Si) p- i n-tumny nposigHocTi opieHTauii (100) i (111). MeTomoM pagyKano-
IIPOMEHEBOI eMiTaKcii BUTOTOBJIEHO TeTePOCTPYKTYPH, L0 SBJISIOTh COO00 OKCUIHI TOKpUTTA ZnO Ta In203 Ha
nopyBaTii noeepxHi ZnSe ta InP. OTpumaHo HAHOTPYOKM OKCUAY LIMHKY (BUCOTOIO ~ IECSITU MiKPOH, 30BHIIIHIN
IiameTp TPyOOK Bapiloe B Mexkax Bix 0,5 1o 2 MKM) Ha migkiani ZnSe Ta BOyZOBaHi HAHOTPYOKU OKCUY iHAiI0 Ha

noBepxHi nnopysaroro InP. JlocyimkeHo MexaHi3Mu pOCTy HaMiBIPOBIIHUKOBUX reTepOCTPYKTYp ZnO /porous-



ZnSe/ZnSe ta In203 /porous-InP /InP. Burorosneno rerepoctpykTypy GaN /porous-GaAs/GaAs, po3IJIsiHyTO
MOJIeJIb TIPOLeCy POCTY KBAaHTOBUX LSATOK GaN y pesysbTaTi 06po6Ku nopyBatoro GaAs 30yA)KEHUMU aTOMaMu
a30Ty. 3a eKCNIEPUMEHTAILHUMH i TEOPETUYHUMU PO3PaXyHKaMU BCTAHOBJIEHO, 1[0 PO3Mip KBAaHTOBUX LATOK GaN
cxiagae npu6ansHo 20-30 HM. Po3po6s1eHO TeXHOJIOriI0 OTpUMaHHS reTepocTpyKryp CdS /porous-Si/Si masixom
XiMiYHOTO MTOBEPXHEBOTI'O OCAPKEHHS TOHKUX IJIiBOK CdS Ha nmoBepxHIO Kpuctany porous-Si. TopmuHa mapy CdS e
onHopimHoW i Bapitoe Bix 100 mo 120 HM, ToCaimKeHHs AOBOASTh piBHOMIpHUI po3nogin S i Cd no Bciil TOBMmUHI
I71iBKU. BUTOTOBJIEHO Ta JOCiIXEHO reTepocTpyKTypy ZnO:Al /porous-CdTe/CdTe. PenTreHiBchbki
IV(pPaKTOMETPUYHI AOCIIIPKEHHS CTPYKTYPH i (pa30BUIl CKIIAJL €JIEKTPOOCAIPKEHUX APiB OKCUAY LUHKY BUSIBUJIY,
mo BCi AudpakuiiiHi MKy, 32 BUHATKOM THX, 10 BiTHOCSTHCS N0 Tiakiaanok porous-CdTe, BinmoBinaoTh

rekcaroHasbHiil mopudikatiii ZnO TUIly BIOPLUT.

2. The thesis is devoted to the study of the physic-technological conditions for growing low-dimensional
structures on the porous surfaces of semiconductors (Si, A2B6, A3B5) and to study their properties for expanding
the understanding of the nature of processes in semiconductor heterostructures, which will find wide application
in the manufacture of new modern opto- and microelectronics devices, nanophotonics, etc. SiC films were
obtained for the first time on the macro- and mesoporous Si surfaces of various orientations by chemical
substitution of the atoms. The growth mechanisms of silicon carbide (SiC) films by the substitution of atoms on
meso- and macroporous silicon (Si) substrates of p- and n-type conductivity orientations (100) and (111) are
investigated. Radiation-beam epitaxy was used to fabricate heterostructures that are oxide coatings of ZnO and
In203 on the porous surface of ZnSe and InP. Zinc oxide nanotubes (~ 10 microns in height, the outer diameter of
the tubes vary from 0.5 to 2 ?m) on the ZnSe substrate and embedded indium oxide nanotubes on the surface of
the porous InP are obtained. The growth mechanisms of ZnO /porous-ZnSe /ZnSe and In203 /porous-InP /InP
semiconductor heterostructures are investigated. A heterostructure GaN /porous-GaAs/GaAs was fabricated, and
a model of the growth of GaN quantum dots as a result of the treatment of porous GaAs by excited nitrogen atoms
was considered. According to experimental and theoretical calculations, the size of GaN quantum dots is about 20-
30 nm. A technology has been developed for obtaining a heterostructure CdS/porous-Si/Si by chemical surface
deposition of thin CdS films on the surface of a porous-Si crystal. The thickness of the CdS layer is uniform and
varies from 100 to 120 nm, studies prove the uniform distribution of S and Cd over the entire thickness of the film.
The ZnO:Al /porous-CdTe/CdTe heterostructure was fabricated and investigated. X-ray diffractometry studies of
the structure and phase composition of the electrodeposited zinc oxide layers revealed that all the diffraction
peaks, with the exception of those related to the porous-CdTe substrate, correspond to the hexagonal
modification of the ZnO wurtzite type.
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