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Pedepar:

1. Incepralist NpucCBsYeHa TEOPETUYHOMY PO3PaxyHKY BILJIMBY €(PeKTiB CIiH-Op06iTasIbHOI Ta €J1eKTPOH-
€JIEKTPOHHOI B3a€MOJill HA HAMArHIiY€HICTb Ta MAarHiTHY CIIPUMHATIINBICTD Y HAHOPO3MIPHMX KBAHTOBUX TOYKAX
(KT) Ta kinbusx (KK). 3naigeHo 3a71eXHOCTI HAMarHiYeHOCTi Ta MarHiTHOI CIIPUMHSTIMBOCTI Bifj TapaMeTPiB TOUKU
(KiJIpLIsT) TA BEJIMYMHMY [IPUKJIJIEHOTO 30BHIMIHBOIO MarHiTHOTO 11oJist. OTpUMaHi XapakTepUCTUKH IEMOHCTPYIOTh
HE3BUYHY [OBE/IiHKY Y HU3bKOTEMIIepaTypHiil 06J1aCTi, a came CTpUOKOINOAi6HY 3MiHy MarHiTHuUx BiactuBocreit KT
ta KK npu HeBenuKill 3MiHi IpuKIageHoro MarHitHoro noJss. CTpubkononioHa 3MiHa HAMarHiuyeHOCTi i MarHiTHOI
CIIPUMHATIIMBOCTI B MAJIMX MArHITHUX IOJISIX € HACJIZKOM IIEPETUHY CIIiH-PO3ILIEIJIEHNX €JIEKTPOHHUX PiBHIB B

€HepreTHYHOMY CIeKTpi. Po3ienyieHHsl eHepreTMYHUX PiBHIB BiOyBa€ThCS 3aBASKYU CIIiH-OpOiTaylbHIN YK



€JIEKTPOH-€JIEKTPOHHIN B3a€MOJii. ICHye MOXJIMBICTb KepyBaTU €(EeKTOM 3MiHM MarHiTHUX BiaactuBocrer KT Ta
KK 3a 1on1oMoroo 30BHIIIHbOTO €JIEKTPUYHOrO I10J1s1. B po60Ti BUKOPUCTAaHO TeOpilo PYHKIIOHANY TYCTUHU Ta
piBHsiHHS KoHa-IlleMa zJ151 po3paxyHKy eHepreTUYHUX PiBHIB €JIEKTPOHIB B JBOPO3MIpHill [1apaboJiiuHiil KBaHTOBIl
TOULi (KBAHTOBOMY KiJIblli), 3alIOBHEHII 2-6-Ma eJIeKTPOHAaMU. BusiBieHO BIJIMB CKJIafoBUX Pambu Ta
Jpeccenbxay3sa criH-op6iTasbHOI B3aeMO/ii HA €HepreTUYHi PiBHi €JIeKTPOHIB Ta MArHiTHI BIACTUBOCTI KBAHTOBUX
TOYOK (Kizewp). [letanbHi po3paxyHKky, poBeeHi s InAs Ta InSb KBaHTOBUX TOYOK (Kijelb), I€MOHCTPYIOTh
301/IbLIIEHHS TapaMarHeTU3My LIMX KBAHTOBUX CTPYKTYP. KillouoBi cj10Ba: KBAHTOBI TOUKM, KBAaHTOBI Kijbligl, CITiH-

opbiTasibHa B3a€MO/Iisl, €IEKTPOH-€JIEKTPOHHA B3a€MO/isl, HAMArHiuYeHiCTb.

2. The dissertation is devoted to theoretical study of the effect of spin-orbit and electron-electron interactions on
the electron magnetization and magnetic susceptibility of small semiconductor quantum dots and rings.
Characteristics of electron magnetization demonstrate a quite interesting behavior in the low-temperature range.
The abrupt changes of magnetization at zero magnetic field value are attributed to the alternative crossing of the
spin-split electron levels in the energy spectrum, caused by the spin-orbit interaction (an analog of the general
Paschen-Back effect). This effect may be controlled by the external electric field or the dot (ring) design. The
Kohn-Sham spin-density-functional theory was used to study the electronic states and magnetic properties of a
two-dimensional parabolic quantum dot (quantum ring) with N=2-6 electrons. The influence of the bulk inversion
asymmetry (the Dresselhaus term) and the system inversion asymmetry (the Rashba term) on the spin splitting of
the electron energy states and electron magnetization are studied. The calculations performed for of InAs and InSb
semiconductor quantum dots (quantum rings) demonstrate an enhancement of paramagnetism of the dots (rings).
Key words: quantum dots, quantum rings, spin-orbit interaction, electron-electron interaction, magnetization.
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