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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 29.19

Tema gucepranii:
1. ENIeKTpOHHMI KBAHTOBO-KOT'€PEHTHUM | HEKOTE€PEHTHUM TPAHCIIOPT B CKJIAAHUX F€TEPOCTPYKTYPax

2. Electron quantum-coherent and incoherent transport in complex heterostructures

Pedepar:

1. MeTa po60TH - CTBOPEHHSI [10CIiJOBHOI TEOPii KBAHTOBOTO TPAHCIIOPTY B CKJIAIHUX TBEPIOTIIBHUX
reTepOCTPYKTyPax 3 ypaxyBaHHIM IPOCTOPOBOi HEOAHOPITHOCTI MAapiB i eeKTiB AeKOrepeHIii B HUX, a TAKOX
nepesipKa TEOPETUYHUX BUCHOBKIB €KCIIepUMEHTaIbHO. O6'€KT NOCiI)KEHHS - riOpUHi reTeponepexonn Ha
OCHOBI JlieJIeKTpUYHUX | MeTasleBUX (B HOpMaJIbHOMY, HaAIPOBiAHOMY i pepoMarHiTHOMy cTaHax) mapis. Bynu
OJlep>KaHi HaCTYIIHI pe3yJbTaTy: pO3p00JIEHO aHATIITUYHNI METOJ, PO3PaxyHKy TPAaHCIIOPTHUX XapaKTepPUCTUK
6araToMmapoOBUX MJIAHAPHUX CTPYKTYP; JOCJII)KEHO BILJIMB KBAHTOBUX PO3MipDHUX €(DEKTIB B METAJIEBUX IIPOLIApKax
Ha $a30BO-KOI€PEHTHUI TPAHCIIOPT; 3'1COBAHO BIUIMB IIPY>KHUX | HEIIPY)KHUX MiI0ap €PHUX 3iTKHEHb
TYHEJIIOI0YOTO €JIEKTPOHA Ha TPAHCIIOPTHI BJIACTUBOCTI F€TEPOCTPYKTYP, a TAKOK BCTAaHOBJIEHA IPUPOJA
ricCTepe3nCHUX ABUIL Y KOHTAKTaX Ha OCHOBI CKJIAIHUX OKCHUIIB [TePEXiHAX METaJIiB; 3alIDOIIOHOBAHNN |
peasnizoBaHuM NPAKTUYHO HOBUM METOJ, OJl€P>KaHHS HAAIIPOBIIHUKIB 3 MOJINIIEHMMU [IOBEPXHEBUMU

BJIACTMBOCTSIMU; JOCJIIKEHO IPOLeC [Tepexo1y Bifl KBAHTOBOIO [0 HaIliBKJIIACUYHOTO i KJIACUYHOT'O TPAHCIIOPTHUX



pPeXUMiB B 6araTomapoBUX CTPYKTypPax; 3alIPOIIOHOBAHI, TEOPETUYHO OOTPYHTOBAHI i NPAKTUYHO peasli3oBaHi HOBI
MiKpO€JIEKTPOHHI IIPUCTPOi Ha OCHOBI TiOpUIHUX 6araTomapoBUX CTPYKTYp: 6earicrepe3ucHuil 15k03eCOHiBCbKUN
nepexip 3 po6ouoio remneparypoio 4.2 K i riopuaHuil TpboxeeKTPOIHMI HAaJIIPOBiIHUKOBUH aHAJIOT
HaMiBINPOBiIHUKOBOrO TpaH3ucTopa. OjepkaHi pe3ysbTaTi MalOTh BRXKJIMBE HAYKOBE Ta IIPAKTUYHE 3HAUYEHHS 15
MOJAJIbIIOrO PO3BUTKY (Pi3UKU CKJIAHUX TBEPIOTIIbHUX F€TEPOCTPYKTYP. BOHM MOXYTb 6yTH BUKOPUCTAHI I1p1
BMKOHAaHHI BiITIOBITHNX HAayKOBO-AOCIiTHUX POOIT B iHCcTMTYyTax HAHY Ta BUmux HaBYasJbHUX 3aKJ1a/1aX, @ TAKOXK
IIpU po3poO1Lli HOBUX IPUCTPOIB HAHOEJIEKTPOHIKM B HAYKOBO-BUPOOHUYMX MiJIIPUEMCTBAX YKpAiHU.

2. The aim of the thesis was to develop a consistent quantum-mechanical theory of transport phenomena in
complex solid-state structures and to verify it experimentally. The object of the study was hybrid heterojunctions
based on dielectric and metal (in the normal, superconducting, and ferromagnetic state) layers. The following
results have been obtained: an analytical method for calculation of transport properties of multilayered planar
structures has been developed, quantum-size effects in metallic layers on the phase-coherent transport were
studied, influence of elastic and inelastic under-barrier collisions on charge-transport characteristics of
heterostructures was determined and the nature of hysteretic phenomena in contacts based on complex oxides of
transition metals was determined, a novel method for obtaining superconductors with improved surface
characteristics was developed and practically realized, transition from quantum to semiclassical and classical
transport regimes in multilayered structures was studied, and novel electronic devices based on hybrid
multilayered structures, namely, Josephson junctions with single-valued characteristics, which are stable at 4.2 K,
and a hybrid three-terminal superconducting analog of a semiconductor transistor were developed theoretically
and realized experimentally. Results of the thesis can be used in scientific research in institutes of the NASU and
universities as well as for development of new nano-electronic devices in research enterprises of Ukraine.
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