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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 29.19.23

Tema gucepranii:
1. BB €J1eEKTPOHHOI CTPYKTYpHU 6apb'epy Ha TPAHCIIOPTHI XapaKT€PUCTUKYU TYHEJIbHUX KOHTAKTIB 3 METAJIEBUMU

eJIeKTpoJaMu

2. Effect of the barrier electronic structure on transport characteristics of tunnel contacts with metallic electrodes

Pedepar:

1. Incepralist IpUCBS4Y€HA CTBOPEHHIO TEOPii KBAHTOBOMEXAHIYHOTO €JIEKTPOHHOTO TYHEJIIOBAHHS B
reTEPOCTPYKTYPax C METAJIEBUMU €JIEKTPOJAMH, 3 BpaXyBaHHSAM PEajlbHOI €JIEKTPOHHOI 11 TPOCTOPOBOI CTPYKTYPU
i3ostoroyoro npouapky. B pamkax gBo30HHOI Moziesii 6yB IpoBeieHNI po3paxyHOK IIPO30POCTi HAHOPO3MipHOTO
IieseKTpU4YHoro mapy. JocsifkeHi 0CO6JIMBOCTI IPOLIECIB €/IEKTPOHHOIO TYHEJIOBAaHHS B TYHEJIbHUX KOTaKTax
METal-i30JIITOP-MeTajl ¥ MOXJIUBICTb MOSIBY IiSTHOK Bill' €MHOTO AM(EPEHLIAIbHOTO ONIOPY B BiATIOBiIHNX
TYHEJIbHUX XapaKTE€PUCTHUKAaX. BUKOHAHO pO3PaxXyHOK TYHEJIbHOTO MAarHiTOONOPY ¥ TEOPETUYHO NOCJIiIKEHO BILIUB
BEPXHbOI'O KPalo BaJIeHTHOI 30HH i30715TOpa Ha eeKT CIiHOBOi (PinbTpallii B TyHEJIbHUX CTPYKTypax i3 ABoma
HAaHOPO3MipHMMH MIapaMU MarHiTHOTO AieJIeKTpHKa. 3'1coBaHa OCHOBHA NIPMYMHA TraHTChKOI pO361’KHOCTI MixX
TEOPETUYHMMU Ta €KCIIEPUMEHTAJIbHUMU 3HaY€HHSIMU MarHiToONopy B NOABIHUX CIIIHOBUX (PinbTpax i3

(epoMarHiTHUMU ieIeKTPUYHUMU MTpOoIapkaMy. BusiBieHi Ta mpoaHasizoBaHi MOKJIMBI MIJISIXY TTOAAJIBIIOTO



IiABUILEHHS MaTHITOOINIOPY B MIPUJIAaZaX, IO 3aCTOCOBYIOTh €(PEKT CIiHOBOI ¢inbTpauii. JoCaiIKeHO BIINB
IpoleciB 6araTopazoaoro aHApiiBCbKOro BilOMBaHHS Ha BOJIbT-aMIIePHI KPUBI 171 IpK03€(PCOHIBCHKUX CTPYKTYP 3
IIPOCTOPOBO-HEOLHOPIIHUM IIEPEXiTHUM MIAPOM MK HaAIIPOBITHUMU €JIEKTpOaMU. TeopeTUYHNI aHali3
3aps0BOrO TPAHCIOPTY B 6araTOMAPOBUX TYHEJIBHUX CUCTEMAX i3 BpaXyBaHHSIM €JIEKTPOHHOI Ta IIPOCTOPOBO]
CTPYKTYpHU NEPEXiAHOro Mmapy MixK MeTaJIeBUMU OOKJIaAMHKAMU JJO3BOJIUB HE TiJIbKU BUSIBUTYU IPUUMHU
PO306IKHOCTEN MK TEOpi€lo Ta eKCIIEPUMEHTOM B I€SIKUX [IPAaKTUYHO BOKJIMBUX 00'€KTaX, ajie 1 3aIIpOIIOHYBaTU

HOBI €JIEKTPOHHI IIpUJIaAu 1151 NoTpe6 MiKpO- i HAHOEJIEeKTPOHIKU.

2. Anew approach for calculating the transparency of metal-insulator-metal heterostructures is developed. It
takes into account a real electronic spectrum and spatial inhomogeneity of dielectric barrier. It is shown that the
dependence of tunneling conductance versus applied voltages of heterostructures with semimetal electrodes
manifest an unusual W-behavior. It is proved that if the Fermi level of the tunneling structure under study is
located in the lower part of the dielectric forbidden band the conductance voltage characteristic contains the
negative resistance region. Within a two-band approximation the tunneling magnetoresistance in the double spin
filters with ferromagnetic dielectric barriers are calculated. The obtained characteristics are in the good
qualitative and quantitative agreement with experimental results. Influence of multiple Andreev reflections on
current-voltage curves for Josephson structures with a spatially inhomogeneous transition layer between
superconducting electrodes, elaboration of specific recommendations for creation of novel and improvement of
existing devices for micro- and nanoelectronics based on the electron tunneling phenomenon in thin insulating
layers. The results obtained are of significant fundamental and applied importance for further development of the
physics of solid-state heterostructures with nanoscale insulating interlayers.
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