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Tema gucepranii:

1. KBaHTOBO-XiMiYHE MOJIEIIOBAHHSA MarHiTHYX BJIaCTUBOCTEN KBa3i0OJHOBMMIDHUX MarHeTUKIB HA OCHOBI CIIOJIYK
NepexigHuxX MeTaiB

2. Quantum-chemical simulation of magnetic properties of quasionedimensional magnets based on transition
metal compounds

Pedepar:

1. PO60Ty pUCBSYEHO TEOPETUYHOMY AOCJIiIKEHHIO BILIMBY CTPYKTYPHUX IIapaMeTPiB Ha MarHiTHI BJaCTUBOCTI
KBa3i0IHOBUMIPHUX KOMIIJIEKCHUX CIIOJIYK [TepeXifIHUX METaJliB 3 BUKOPUCTAHHIM e(peKTUBHUX raMiJibTOHIaHIiB
KBaHTOBOXIMIYHOT'O METOJly BaJIEHTHUX 3B'I3KiB, PO3BUTKY i II€PeBiplli HAOIM>KEHUX METOMIB MOJEJIIOBAaHHS
HU3bKOTEMIIEPATYPHUX MATHITHUX BJIACTUBOCTEN Ta HUKHBOI YaCTMHY €HEPreTUYHOIO CIEKTPA LMX CIOJYK.
[TokasaHo, mo s mogeri Xabapza 3 U ~1 Ha omHOBUMIpHUX pparMeHTax NPSIMOKYTHOI PeLliTKY MUPUHOIO N
YepryBaHHs JOHOPIB Ta aKLEeNTOPiB y3[OBX PEIIiTKH 30iJIblly€e CTiKiCTh OCHOBHOT'O CTaHY 3 MaKCUMAaJIbHUM

CIIiIHOM BiIHOCHO 30iJIbII€HHS B3a€MO/Iii MiXK €JIEeMEHTAapHUMU KOMipKaMu IIPU €JIEKTPOHHI rycTuHi 0. [1o6yzoBaHo



Moa1piKoBaHy MOJIIPOHHY TEOPIIO, 10 MOSICHIOE 3aJIEXKHICTb 3MiHM CIIIHY OCHOBHOTO CTaHy MogeJti Xabapga 3 U ~ 1
Ha ¢pparmeHTax 3 BiIKPUTUMH Ta [1ePiOgUIHUMEU TPAHUYHUMY YMOBaMU IIpU 30iJIbII€HH] B3a€EMOIi eJleMeHTapHUX
KOMIpOK Ta Bifj po3Mipy ¢pparmenTa. [y ofHOBUMIPHOI 1BO30HHOI Mopesi Xabapaa 3 U A t mokasaHso, 1mo
HEeBpaXyBaHHSI CKOPEJIbOBAHOTO PYXYy €JIEKTPOHIB B €(pEeKTUBHIN t ] MOjieJli IPUBOAUTD /10 HENPABUJIBHOTO OIUCY
cUMeTpii OCHOBHOTO Ta HUXKHIX 30yI’)K€HUX PiBHIB CKIHU€HHUX LIMKIiYHUX (pparmeHTiB. [lokasaHo, 110 MOJEb
[3iHra aylekBaTHO BifTBOPIOE TEPMOAMHAMIYHI BACTUBOCTI OJHOBUMIPHUX GiMeTaNivHMX (PepUMarHeTuKiB, 10
ONUCYIOThCS Moeso ['eiizeH6epra, juiie py eKCTPeMaIbHO MaJIMX YUY BEJIMKUX 3HAYE€HHSIX [TO3UTUBHO]
OHOIOHHOI aHi30TpoIii.

2. The thesis is devoted to simulation of magnetic properties of quasi-one-dimensional transition metal complex
compounds using effective hamiltonians in quantum-chemical valence bond method. The scope of this work also
covers development and applicability checking of approximate methods for low-temperature magnetic properties
simulation and calculation of lower energy spectrum of systems of this kind. For infinite repulsion Hubbard model
defined on square lattice stripes with finite width n with alternation of single-electron energies ni of neighboring
unit cells ground state and lower excitations were studied using degenerate perturbation theory and numerical
calculations using exact diagonalization method. With help of spin permutation technique and second-order
degenerate perturbation theory the low-energy effective Hamiltonians were derived for different electron
densities and alternation strengths. It was shown that electron density gives maximal value of ground state total
spin in limit of weak unit cell interactions. Moreover, it was shown that for this type of lattice electron filling
corresponds to greater stability of maximal value of ground state spin regarding to increase of unit cells’
interactions compared to systems without alternation of one-electron energies. For 2-leg ladder without orbital
energy alternation it was shown that ground state cannot have maximal spin. Also, using numerical method of
exact diagonalization of finite lattice Hamiltonian for width-3 lattice with o it was demonstrated that decrease of
electronic density accompanied with single-electron energy alternation can destroy ground state with maximal
value of total spin. For density o presence ofui alternation increases stability of maximumspin ground state regarding
to small variations of ni.
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