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2. Quantum electromechanical and thermoelectric effects in nanosystems with spin-polarized electrons

Pedepar:

1. lncepranis IpUCBIY€HA TEOPETUYHOMY TOCJIIIKEHHIO HOBUX €(EKTiB y TAKMX HAHOEJIEKTPOMEXAHIYHMX
CUCTEMAX $IK €JIEKTPUYHUI | MarHiTHUN OGHOEJIEKTPOHHI MATJIM 3 YACTKOBOIO NOJISIPU3ALLi€0 €JIeKTPOHIB i
TEPMOIHIYKTOBaHU OJJHOEJIEKTPOHHUI LIATJI, a TAKOX [100Y10Bi TeOpii TepMOENIEKTPUYHUX €DEKTIB y
CITIHTPOHHUX MOJIEKYJIIPHUX TPaH3UCTOpax. BUBYeHUI BIIJIMB HEMOBHOI NOJISIpU3aliii Ha 06J1aCTi HECTIKOCTI
€JIEKTPUYHOTO i MarHiTHOro marJy. [lokazaHa NPUHLIUIIOBA MOXKJIMBICTb CTBOPEHHS OOHOEJIEKTPOHHOTO IATIY 3
TEIJIOBUM J)KEPEJIOM €HePrii. 3alIpONOHOBAHUN HOBUM MEXaHi3M TE€PTSI B HAHOEJIEKTPOMEXaHIUHUX CUCTEMAX.
OnTUMi30BaHO TEPMOEJIEKTPUYHY JOOPOTHICTh CIIHTPOHHOT'O TPAH3UCTOPA HA OCHOBI KBAHTOBOI TOUKU Ta

MOJIEKYJISIPHOTO TPAH3UCTOPA Ha OCHOBI IIPY>KHO 1e(pOPMOBAHOI MeTaIiYHOI ByIJIelleBOi HAHOTPYOKHU.



2. The thesis comprises a theoretical investigation of novel effects in nanoelectromechanical systems such as
electric and magnetic single-electron shuttle with partially spin-polarized electrons and thermo-induced single-
electron shuttle, as well as the construction of the theory of thermoelectric effects in spintronic molecular
transistors. The influence of partial polarization on the instability domain of the electric and magnetic shuttle has
been investigated. The operation principle of the thermally driven single-electron shuttle has been shown. A new
friction mechanism in nanoelectromechanical systems has been proposed. Figure of merit of spintronic
thermoelectric, based on a quantum dot, and of molecular transistor, based on elastically deformed metallic
carbon nanotube, has been optimized.
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