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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 29.19.23

Tema guceprauii:

1. BniuB TemniepaTypy Ha eJIeKTPOHHY CTPYKTYPY B 00'eMi Ta Ha MOBEPXHi KpUCTaiB TUILY alMasy, chanepury i
BIOPLIATY

2. Temperature influence on the electronic structure in volume and on the surface of diamond, sphalerite and
wurtzite types crystals

Pedepar:

1. Inceprauiiina po60Ta NPUCBSIYE€HA TEOPETUIHOMY JOCTIIIKEHHIO Ta YMCEJIbHUM PO3PaXyHKaM BILIUBY
TeMIIepaTyPU Ha BJIACTUBOCTI €JIEKTPOHHOI CTPYKTYPU B 00'€Mi Ta Ha IIOBEPXHi KPUCTAJIiB TUITY ajIMa3y, chanepury
i BIOpLIUTY METOAOM CaMOY3rOIKEHOTO IICEBAOINOTEHIIiany. BcTaHOBIIEH] 3arajibHi 3aKOHOMIDHOCTI TeMIIEpaTypPHOI
3aJIEXKHOCTI OJJHOEJIEKTPOHHUX PiBHIB, OCHOBHUX MDDK30HHHUX II€PEXO/IiB Ta I'yCTUHM €JIEKTPOHHUX CTaHIB B
rekcaroHasnpHux Kpucranax GaN, AlN, ZnS, ZnSe, ZnTe, CdTe, ZnO. [Ing nonsipHoi noBepxHi (111) psny Kpucrasnis
tuny A2B6, A3B5 10CIiZpKeHO 30HHY CTPYKTYPY, JIOKaJIbHY I'yCTMHY €JIEKTPOHHUX CTaHiB (IIOBHY Ta OLIAPOBY),
no6ymoBaHi 3D-306pakeHHs Ta KOHTYPHI KapTy PO3NOJiNy 3apsi0BOi I'YCTUHU BaJIEHTHUX €JIEKTPOHIB. JlocimpkeHa

TeMIlepaTypHa 3aJIeXXHICTb sy eJIeKTPOHHUX BiacTuBocTel nosepxHi (111) Si B Temneparypaomy inTepsasi O -



600 K. UucenbHi po3paxyHKU [IPOBEEHI CAMOY3TrOI)KEHUM METOLOM IICEBIOIOTEHIiaNla B MOAEJI IapyBaToi
HaJrpaTky. BkazaHo Ha MOJKJIMBE BUKOPUCTAHHS OJlepKaHUX Pe3yJIbTaTiB B MiKpPO- i OIITOEJIEKTPOHHUX IIPUCTPOSIX,

TaKUX K €TaJIOHY BUIIPOMIHIOBAHHS, TeHEPAaTOPY HAaHO- Ta CYOHAHOCEKYHIIHUX IMITyJIbCiB, CBITJIOAiO0M Ta iH.

2. Thesis is devoted to theoretical investigations and numerical calculations of temperature influence on
properties of electronic structure in volume and on the surface of diamond, sphalerite and wurtzite types crystals.
The investigations were carried out by self-consistent pseudopotential method. General laws of temperature
dependence of one-electron levels of main interband transitions and electronic state density in hexagonal crystals
GaN, AIN, ZnS, ZnSe, ZnTe, CdTe, ZnO were determined. It was investigated band structure, local electronic
density of states (full and layer-resolved), the 3D-map and contoured map of charge density distribution of valence
electrons were constructed for polar surface (111) of some crystals of A2B6, A3B5 types. It was investigated
temperature dependence of some electronic properties of (111) Si surface in the temperature range 0 - 600 K. The
numerical calculations were carried out by self-consistent pseudopotential method within bounds of the layered
superlattice model. Obtained results can be used in micro- and optoelectronic devices such as standard measures,
generators of the nano- and subnanosecond pulses, light-emitting diodes et al.
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