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2. Electronic states of superlattices and influence on them of the grow defects and external factors

Pedepar:

1. luceprarifina po60Ta MpuUCBsAYeHa NOCIiIKEHHIO €HePreTUYHUX CTaHiB €JIEKTPOHHOI MiICuCTeMHU
HaMiBIPOBiIHUKOBUX HAATPATOK. BUBYEHO CUMETPiIHO-TOMNOJIOTYHI 0COBJIMBOCTI OyA0BU BajleHTHOI 30HU KYOiYHUX
HaMiBNpoBiAHUKIB TUIIB AIV Ta AIIIBV, a Tako>X HaAIpaToK Ha iX OCHOBI. Y po6OTi O1€p>KaHO BUTJIS], TPAaHUYHUX
YMOB, IJ0 HaKJIa1al0ThCsl Ha 00BifHI PyHKLII Ta X MOXigHI HA reTepornepexonax HaArPaToK 3 KyCKOBO-TJIa/IKOIO
IIPOCTOPOBOIO 3aJIEXKHICTIO MaTepialbHUX NapamMeTpiB. OeprKaHo 3arajJbHUI BUTJIS, MAaTPULLi IEPEHECEHHS ]I
HAJI'PaTKU 3 JOBIILHUM IIpoQisieM [OTEHLiay Ta IPOBEJEHO PO3PaXyHOK €HepreTUYHUX CTaHIB y BiAIOBigHIN
MogeJi. [Ipy nepmonpuHUMITHLAX NOCIIKEHHIX CTPYKTYPHOIL peJlakcalii psiiy CUMETPUYHUX HaAI PATOK

(GaAs)N /(AlAs)N, BU3Ha4€HO NapamMeTpy HEOJAHOPIIHOTO 101 3MillleHb B OKOJIi reTeporpanullib. BcTaHoBI€HO
BUIJISL, JOATKOBUX YieHiB €(peKTMBHOTO raMisIbTOHIaHa, SKi BUHUKAIOTh [IpY BpaXyBaHHI iHAYKOBAaHOTO BCEOIYHUM

THCKOM I10J151 iepopMallii, @ TaKOXK 3HAIIEH] Bif[IOBiIHI TPaHUYHi YMOBU.

2. The thesis deals with the investigation of energy states of the electron subsystem in semiconducting
superlattices. The symmetry-topological peculiarities of the valence band of AIV and AIIIBV-type cubic



semiconductors and superlattices built upon them have been investigated. The boundary conditions imposed on
the envelope functions and their derivatives on heterojunctions with piecewise-smooth potential have been
obtained.. General form of the transfer matrix for a superlattice with an arbitrary potential profile has been
obtained and the calculations of the energy states within the corresponding model have been carried out. First-
principles studies of the structural relaxation in a number of symmetrical (GaAs)N /(AlAs)N superlattices allowed to
obtain the parameters of inhomogeneous displacement field in the heterojunction vicinity. The form of additional
terms of the effective Hamiltonian, arising due to taking into account pressure induced deformation field, as well
as the corresponding boundary conditions has been established.
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