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Pedepar:

1. Incepranjiiina po60Ta IpUCBIYeHAa JOCiIKEHHIO CTPYKTYPH i SIBULL, IEPEHECEHHs Y TOHKUX ITiBKax Bi2Te3 B
3aJIEXKHOCTI Bifl iX TOBIIMHU d 3 METOIO CIIOCTEPEXXEHHS KBAaHTOBUX po3MipHUx edekTis (KPE) i BusiBieHHs
cneuu®iky ix nposiBneHHs B 3D-ronosnorivynux isonstopax (TI), go sikux BinHocuTbCs Bi2Te3. BuznayeHo
ONTHMMAaJIbHi CKJIaJ1 BUXiIHUX KPUCTAJIIB i TEXHOJIOTIYHI TapaMeTpH IJ1s1 BUPOLLyBaHHS IUIBOK p- i n-Bi2Te3 3
SKICHOIO CTPYKTYPOIO i BU3BHAYEHUM THUIIOM IIPOBIIHOCTI METOJOM TEPMIYHOI'O BUIIAPOBYBAHHS Y BaKyyMi Ha CKJISHI
nigknagky. OgepsKaHi IJIiBKA Majlv JOCKOHAJYy CTPYKTYPY i IepeBaskHy Opi€HTallil0 KPMCTAaTIB, 0 BU3HAYAIO
moxuBicTb gocrinkenHs KPE. BecraHosieHo, mo y mitiBkax Bi2Te3 3anesxHoCTi KiIHeTHYHUX BIacTUBOCTEN Bin d
MaIOTbh HE3TaCHUI OCLMJIIOIOYNH XapaKTeP 3 BEJIMKOIO aMILIITY 00 i allpOKCUMYIOTLCS CUHYCOINaJIbHUMU
dyHKUissMU. HasgBHICTb d - ocLUIALIN OB'SI3yE€ThCS 13 KBAHTYBAaHHSIM €HEPreTUYHOTO CIIEKTPY AipOK Ta €JIEKTPOHIB.
Po3paxyHKu nepiony oCUuIsILiil 3 BAKOPUCTAHHSIM MOJIeJli HECKiHY€HHO ITIMO0KOI [TOTeHLiaJIbHOI SMU J1al0Th

3HAYEHHS, SKi J0Ope y3roKyThCs 3 €KCIIEPUMEHTOM. BHCIIOBI€HO NPUITYLIEeHHS, 1[0 He3raCHUI XapakTep Ta



3HAYHA aMIUIITY[a OCUMJISLIM OB’ s13aHi 3i 3MiHOI0 YMOB Ha IPAHUIIX IIJTIBKY BHACJIIOK iCHYBaHHS TOIMOJIOTIYHOTO
[apy, KU 3axUlljae IIOBEPXHEBi CTAaHU Bif po3ciloBaHHS Ha JedeKTax CUMeTpielo 06epHeHHs 4acy — OJHI€Io 3

dyHOameHTanbHUX Bractusocreil T1.

2. The thesis is devoted to a study of the structure and kinetic phenomena in thin Bi2Te3 films as functions of the
film thickness d, with a view to detecting quantum size effects (QSE) and revealing the specificity of their
manifestation in 3D-topological insulators (TT), to which Bi2Te3 belongs. The optimal compositions of initial
crystals and technological parameters for the preparation of p- and n-Bi2Te3 films with a high structural quality
and pre-determined conductivity type by thermal evaporation in vacuum onto glass substrates were identified.
The prepared films had a high degree of structural perfection and preferential orientation of crystallites, which
determined the possibility of studying QSE in those films. It was established that in Bi2Te3 films, the d-
dependences of kinetic properties have an undamped oscillatory character with a large amplitude and can be
approximated with sinusoidal functions. The existence of d-oscillations was attributed to the quantization of
energy spectrum of holes and electrons. Calculations of the oscillation period d using a model of an infinitely deep
potential well yielded values of d which were consistent with the experimental ones. It was suggested that the
undamped character of oscillations and their substantial amplitude are connected with a change in the conditions
on the film boundaries as a result of the existence of a topological layer, which prevents scattering by defects due
to time-reversal symmetry - one of the fundamental properties of TI.
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