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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:

1. f{IBuia nnepeHocy B KBAaHTOBO-PO3MiIPDHUX r€TEPOCTPYKTYypax Ha OCHOBI ejsieMeHTiB III-V rpyn

2. Transport phenomena in quantum-sized heterostructures based on III-V group elements

Pedepar:

1. BcTaHOBJIEHO ME€XaHi3MU TYHEJIIOBAaHHS B IBOOAD’€PHUX PE30HAHCHO-TyHeJIbHUX Hionax (JBPT]I) 3 mupokum
cIlelicepHUM MapoM. BussieHi ocuniduii cTpymy Ta eeKT BlacHOi 6icTabiibHOCTI JOOPE y3roIKyIOThCS 3
3aIPOIIOHOBAHOIO TEOPETUYHOIO MOJIEJIJII0 KBAaHTOBOI iHTepdepentii. JocmizkeHo mexaHisMu Mmogudikarii
TpaHcnopTHuUX gBuil JEPT/I nin miero Hanpyry, iHAyKOBaHOI €JIEKTPUYHUM T10JIEM HAIrPaTKU. BcTaHOBIEHA
KOpeJsiLis MixX efeKTpodi3suYHUMU, ONITUYHUMU, TEXHOJIOTIYHUMU [TapaMeTpaMy Ta BUBYEHUMU KBAaHTOBO-
po3mMipHUMU edeKTaMu B p-N Aiofi 3 IBOMA 3B’13aHMMU JeJIbTa JIETOBAHMMU apaMy. BUBYUEHO 0COBIMBOCTI SIBUIL,
IepeHocy p-n 1ioza 3 1BO6AP'€PHOIO CTPYKTYPOIO, B IMi SIKOi CAMOY3ro/ikeHO c()OpMOBaHi KBAHTOBI TOUKHU.
BcraHoBieHO MexaHi3aMu GOpPMYyBaHHS OCUUIISILIHOI CTPYKTYpH Ta 6icTabiIbHOCTI 5IK S-, Tak i Z-BuUny, siki 1odpe
ONMCYIOTbCS B PaMKax 3allPOIIOHOBAHOI TEOPETUYHOI MoZeJi. Bu3HaueHO OKpeMo BILIMB €(EeKTiB Ha rapsiYux HOCISIX
CTPyMy Ta Camopo3irpiBy 3paska 1mif gieto edexry Ikoyss Ha TpaHcnopTHi siBuma y AlGaN /GaN reTepocTpyKTypi.

[TponeMoHCTpOBaHO HAMHIKYMI PiBeHb (Ha30BOro MyMy y pO3p00JIeHNX HOBUX BUJIAX BUCOKOYACTOTHUX



ocuunsaTopis (23 I'Ty ta 10 I'TH) nopiBHSIHO 3 PiBHSAMMU (PA30BOro IYMy KOMEPLIMHNUX OCLUAJISTOPIB.

2. Mechanisms of tunneling in AlGaAs/GaAs double-barrier resonant tunneling diodes (DBRTD) with wide spacer
layer have been established. A theoretical model of observed for the first time fine oscillating structure and effect
of intrinsic bistability were found to be in a good agreement with developed theoretical model of quantum
interference. The technology of DBRTD with field-induced superlattices have been developed. Modification of
transport mechanisms at decreasing dimensionality by increase of the superlattice voltage was investigated and
analyzed. The correlation between electrophysical, optical and design-technological parameters and quantum-
sized effects are established in GaAs-based p-n diodes with two coupled delta layers. Fine oscillating current, S-
and Z-types bistability of p-n diode with double barrier structure containing quantum dots layer were revealed.
Experimental and theoretical results are in a good agreement. Advantages of GaN-based heterostructures for
different micro- and nanoelectronic devices were considered on the basic of complex research of their electro-
physical properties. The role of hot carrier and Juole self-heating effects on transport phenomena in AlGaN/GaN
high electron mobility transistor structure have been determined separately. New types of high frequency
oscillators for satellite application have been designed, investigated and their advanced characteristics have been
demonstrated.
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