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1. EdpexTu e1eKTpOH-€eJIEKTPOHHOI Ta €JIEKTPOH-BiIOPOHHOI B3aeMolii B TPAHCIIOPTI 3apsily Ta CIiHY B TYHEJIbHUX
HaHOCTPYKTYypax

2. Effects of electron-electron and electron-vibron interaction in charge and spin transport in tunnel
nanostructures

Pedepar:

1. Inceprarnis NpUCBAY€HA TEOPETUYHOMY JOCIIKEHHIO TPAHCIIOPTY €JIEKTPOHIB y BYIJIELIEBUX HAHOTPYOKax Ta
MOJIEKYJISIPHUX TPAH3UCTOPaX 32 HasIBHOCTI €JIEKTPOH-EJIEKTPOHHOI Ta €JIEKTPOH-BiOpOHHOI B3aemogii. [TokasaHo,
110 B CUCTeMi KOHTaKTiB 3 MallOpaHiBCbKUM HaHOJPOTOM, CUJIPHO aCUMETPUYHIN 32 TYHEJIbHUMU 3B'I3KaMH,
KOHJIYKTaHC [IOCSIra€ MaKCMMYyMY IIPY HYJIbOBIiY HANPY3i. 3HANUIEHO, 10 B METAJIEBINl OJHOLIAPOBIN BYIJIELEBiN

HaHOTPYOLi €JIEKTPOH-€JIEKTPOHHA B3a€MOJIisl iHAYKYeE IIIIMHY B CIIEKTPi HOCIIB 3apsiy Ta 3yMOBJIIOE XipajlbHe



TYHEJIIOBaHHS. BU3HA4Y€HO, 1110 Ha BOJIbT-aMIIEPHUX XapaKTEPUCTUKAX CIIIHTPOHHOTO MOJIEKYJISIPHOTO TPAH3UCTOpPA
[IO/IBOIOETHCS KiJIbKICTh CXOJUHOK CTPYMY, a IIPU CUJIbHIN KyJIOHIBCbKi¥ B3aeMoZii 3'IBJISIIOTbCS 06s1aCTi 6e3
CXOJVHOK. BHsIB/IEHO [TOPOTOBUI XapaKTep sIBUIIA TEPMOiHIYKOBAaHOTO MarHiTHOKEPOBAHOTO YOBHUKOBOTO

TPAHCIIOPTY Y CIIHTPOHHOMY MOJIEKYJISPHOMY TPaH3UCTOPI.

2. The thesis is devoted to theoretical study of electron transport in carbon nanotubes and molecular transistors in
presence of electron-electron and electron-vibron interaction. It has been shown that for the system of contacts
with Majorana nanowire, strongly asymmetric in tunnel couplings, the zero-bias peak of conductance appears. It
has been found that in metallic single-wall carbon nanotube the electron-electron interaction induces a gap in
charge carriers’ spectrum and causes the chiral tunneling. It has been determined that in the current-voltage
characteristics of spintronic molecular transistor the number of current steps is doubled and the regions without
steps appear for strong Coulomb interaction. It has been revealed that thermo-induced magnetic shuttling in

spintronic molecular transistor is a threshold phenomenon.
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