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TeopeTuyHe MOJEJIIOBAHHS €JIEKTPOHHOI 6YJJ0OBY i MarHiTHIX BJaCTUBOCTEN KBa3i0JHOBUMIPHHUX CIIOJIYK

NepexigHUX MeTalliB i ByryelneBux HaHOTPYOOK

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Theoretical modeling of the electron structure and magnetic properties quasi-one-dimensional transition metal
compounds carbon nanotubes

Pedepat yKpaiHCBKOIO:

[TpenmeT mocifskeHHs: 0COGIMBOCTI MarHiTHUX XapakTePUCTUK KBa3i0JHOBUMIpHUX MaTepiasliB TUILY
(PyCTPOBAHUX CIIHOBUX CIIHOBUX JpabuH Ta (pepiMarHiTHUX HAHOTPYOOK, SIKi MOKYTb 3HAUTH 3aCTOCYBAaHHS Y
€JIEKTPOHHUX i CHIHTPOHHUX NPUCTPOsIX. O6'EKT ILOCIiIKEHHS: CUJIbHO KOPEJIbOBaHi 6araToeeKTPOHHI PEIiTKOBI
mogeri tTuny mogesieii ['eiizen6epra ta Xabapa, 1o IpuaaTHi 41l aieKBaTHOTO ONKUCY HU3bKOEHEPreTUYHUX CTaHIiB
KBaHTOBOXIMIYHMX raMiJIbTOHiaHiB HAHOCTPYKTYpPOBaHUX MarepiasiB.Mera po6oTu - Po3pobka HOBUX METO/IIB
MOJIEJIIOBAaHHS OCOOJIMBOCTEN MATHITHUX Ta €JIEKTPUYHUX XapAaKTEPUCTUK (PPYyCTPOBAHUX KBA3iOAHOBUMIPHUX
Moeslell HAHOCTPYKTypOBaHMX MAarHETUKIB HAa OCHOBI CIIOJIYK [epexigHuX MeTasliB. 30Kpema, y po6oTi 1o0yn0BaHi
eeKTUBHI CI1iHOBi MOJieJIi, 1110 aleKBaTHO OIUCYIOTh HU3bKOTEMIIEPATyPHi MarHiTHi BJ1aCTUBOCTI KOMITJIEKCHUX
crionyk (N-Me-2,6-di-Me-Py)(TCNQ)2. i [Mn(phen) 3](TCNQ)2 -H20 - HOBUX KBa3i0OJHOBUMipHUX MarHeTHUKIB. 3
METOI0 JOCJIiIPKEHHS BILJIMBY aKLIENTOPHUX JOMIIIOK Ha MarHiTHi cTaHU PyCTPOBAaHMX MAarHETHUKIB, 6YB
[IPOBEJEHNI1 aHaJIi3 TOYHOTO €HePreTUYHOr0 CIIeKTPy Mozesi Xabapaa 3 HECKiHUYeHUM BiAIITOBXYBaHHSIM Ha
IepOopMOBaHUX /1iaMaHTOBOMY i KBa3i-ZiiaMaHTOBOMY JIAHIIIOXKKAX. 32 JOIIOMOT0I0 PO3PO6JIEHOTO Y ITONEePeHIX
nocaigxeHHsIx metony cue-CCSD obuunciieHa gpyra rineprossipu30BHICTb HU3KU BEJIMKUX ?-CIIPSDKEHUX
ojriroMepiB. 3arIpOIIOHOBAHUI HOBU MiIXif 4O PO3PAXyHKY IIOBEPXHI IOTEHLINHOI €Heprii y paMKax METOAY
3B'13aHUX KJlacTepiB.PO3paxoBaHO TeMIIEPATypPHY Ta MarHiTONOJIbOBY OBEiHKY IIBUIKOCTI Ta IIOTJIMHAHHS
3BYKOBUX XBUJIb B MarHiTHUX (PPyCTPOBAHUX CUCTEMAX B CTaHi ciHosoro abony Dy2Ti207 Ta Ho2Ti207.
3arporioHOBaHO HOBUH CLeHapill osBU MailopaHOBUX KPalOBUX CTaHIB TOMNOJIOTIYHUX HAAIIPOBIAHYKIB 3 CUJILHOIO

CITIiH-Op6iTaJIbHOIO B3a€MOIIi€I0 B 30BHIIIHPOMY MarHiTHOMY IIOJIi.

Pedepar aHr1ilicbKOIO:

The object of study: Manyelectron strongly correlated lattice models such as Hubbard and Heisenberg models
suitable for an adequate description of the low-energy states of the quantum Hamiltonians of nanostructured
materials.Purpose is to develop new methods of modeling features of magnetic and electrical characteristics of
frustrated quasi-models of nanostructured magnetic materials based on transition metal compounds.In particular,
the effective spin models, adequately describing the low-temperature magnetic properties of complex compounds
(N-Me-2,6-di-Me-Py) (TCNQ)2 and [Mn (phen)3] (TCNQ)2 o H20 - new quasi-magnets, were proposed in this
work. In order to study the effect of acceptor impurities on the magnetic states of frustrated magnets, we analyzed
the exact energy spectrum of the Hubbard model with infinite repulsion on the deformed diamond and quasi-
diamond chains.Using the developed method in previous studies cue-CCSD calculated second hyper-polarizability
of some large ?-conjugated oligomers. A new approach to the calculation of the potential energy surface in the
framework of the coupled cluster was proposed. Temperature and field behavior of the velocity and absorption of
sound waves in magnetic frustrated systems in the spin ice Dy2Ti207 and Ho2Ti207 were calculated. A new
scenario of the appearance of Majorana edge states of topological superconductors with strong spin-orbit
interaction in external magnetic field was proposed.
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