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4. CniBBHUKOHAaBEIlb

5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Edexru xopesnsuii i ppycrpariii B CuibHOCKOPEIbOBaHUX €JIEKTPOHHUX | MAarHITHUX CUCTEMaX

Ha3zBa po6oTu (aHrJ1)

Effects of correlation and frustration in strongly correlated electron and magnetic systems

Merta po6oTH (YKp)

MeTo10 POEKTY € BUBUYEHHS €(DEKTIB CUIbHUX JIOKAJIbHUX Ta HEJIOKAJIbHUX KOPEJILiNA Y CUCTEMAX, IO ONMUCYIOThCS KBAHTOBUMU
[PAaTKOBMMU MOJEJISIMUA Pi3HOI BUMIDHOCTI, IIJIIXOM PO3PAXYHKY Ta aHaJli3y iXHIX CTaTUYHMX Ta OUHAMIYHUX XapaKT€PUCTUK.
[InanyeTbCs psif OOCJiIXKEHb HU3bKOTEMIIEpATypHUX BJIaCTHMBOCTEIl Mojesi KBAaHTOBOro aHTHM(epoMarHeTuka [aiizeHbepra Ha
rpaTKax pi3HOi reomeTpii Ta BUMIDHOCTI B NpUCYTHOCTI PpycTpalii MiX 3B'a3kamu. [11aHyeTbCsl MOOYHAOBAa KOMILJIEKCHOI Teopii
I TaKAX CUCTEM y PEXMMI CUJILHMAX MAarHiTHUX IOJIiB Ta HU3LKUX TEMIIEPATyp, a TaKOX OJEP)KaHHSA CIIOCTEPEKYBAHUX
TEPMOJIMHAMIYHUX BEJINYMH, SIKi BUMIDIOIOTBCSl Y PeabHUX CIOJIyKaxX. [l 1boro OyZe 3aCTOCOBAaHA KOHIIEMIIis JIOKali30BaHUX
MAarHoHiB, sIKa € KJIIOYOBUM iHCTPYMEHTOM [JI LOCJIAKEHHs] (PYCTPOBAHMX KBAHTOBUX aHTU(EPOMArHeTUKiB ['aiizeHbepra 3
6€30MCIEPCIHHOI0 OJHOMAarHOHHOIO 30HOW0. byne po3po6sieHO e(eKTUBHI Momeni njs onucy (pPyCTPOBAHMX KBAHTOBUX
aHTU(epomarHeTukip ['aiilseH6epra 3 BUKOPUCTaHHSIM OIEPATOPHOI Teopii 30ypeHb. O4iKyeTbcs, O y MOAEJi Ha ABOLIAPOBIl
rpaTui MOXIMBUA (a3oBUil Mepexif, PU CKiHYEHUX TEMIEPATypax i CUIbHUX MarHiTHUX NOJsIX. Byzne 3HallIeHO yMOBH, 32 SIKMX
Takuil (a3oBUil Mepexif, MOXKHA crocTepiratu. JJo MeTH POOOTH TaKOX BXOAMUTb aHali3 (aszoBUX Hiarpam (pyCTPOBaHOTO
KBAaHTOBOTO aHTH(epomMarHetuka 'aiizeH6epra Ha ABOMIAPOBUX IpaTKaxX Pi3HOI reoMeTpii B OCHOBHOMY CTaHi M JOCIiIXeHHS
MOBEJiHKMA KBAaHTOBOI KPUTUYHOI KiHIIEBOI TOYKM MpKU 3MiHi MapaMmeTpiB MoOjesli Ta BHUBYEHHS KPMBUX IifI'PaTKOBOi
HamarHiyeHocTi. OfHielo 3 LisIell IPOEKTY € NOCiIKEHHS BIUIUBY CUJIbHUX HEJIOKaJIbHUX KopeJsuiil B mogeni ®anikosa-Kimb6ana
Ha rparui bere. I1nanyeTbes fgerasnpHille JOCIIIUTA CIIEKTPU ONTUYHOI MPOBIZHOCTI Ta PO3PaxyBaTH 3apsi0By CIIPUMHSATIUBICTD

Il CUCTEM 3 KOPEJIbOBaHMUM I[IEPEHOCOM, 3aCTOCOBYIOYH IiAXi/ TeOPii AMHAMIYHOTrO CEPEHBOTO IOJIS.

MeTa po6oTH (aHrJI)

The purpose of the project is to study the effects of strong local and nonlocal correlations in systems described by quantum
lattice models of different dimensionality, by calculating and analyzing their static and dynamic properties. It is planned to
investigate low-temperature properties of the quantum antiferromagnetic Heisenberg model on lattices of different geometry
and dimensionality with frustration between bonds. It is aimed to construct a complex theory for such systems in the presence
of strong magnetic fields and at low temperatures, and to obtain observable thermodynamic quantities, which are measured in
real compounds. For this purpose, the theory of localized magnons will be applied, which is a key tool to examine the frustrated
quantum Heisenberg antiferromagnets with a dispersionless single-magnon zone. The effective models for description of the
frustrated quantum Heisenberg antiferromagnets will be developed by using the operator perturbation theory. It is expected



that the phase transition may occur for the model on a two-layer lattice at finite temperatures and in presence of strong
magnetic fields. It will be found the conditions when this phase transition can be observed. The purpose of the work also
includes the analysis of phase diagrams of the frustrated quantum Heisenberg antiferromagnet on the two-layer lattices of
different geometry in the ground state and examination of the behavior of a quantum critical end point when parameters of the
model are changed, and study of the sublattice magnetization curves. One of the objectives is to study the effects of strong
nonlocal correlations for the Falicov-Kimball model on the Bethe lattice. Detailed examination of the optical conductivity
spectra and calculation of the charge susceptibility are planned for the systems with correlated hopping within the dynamical
mean-field theory approach.

IpiopureTHHIl HANPSIM HAYKOBO-TeXHIYHOi AistsibHOCTi: OyHIaMeHTasbHi HayKOBi JOCIIKEeHHS 3 HAalBasKJIMBIIIMX IPO6IeM
PO3BUTKY HayKOBO-TEXHIYHOTO, COLiaJIbHO-€KOHOMIUYHOT0, CyCHiJIbHO-TIOJIiTUYHOTO, JIIOJCbKOTO NOTEHIaTy

CrpareriyHui IpiopuTETHHH HaNPSM iHHOBalLLifHOI JisIJIbHOCTI:

Buz po6otu: 39 - pyHIaMeHTalbHA

OuikyBaHi pe3yJjbTaTH: MeTonu, Teopii

T'asysp 3acTocyBaHHS: JOCJIIKEHHS B Tajy3i IPUPOJHAYMX HAYK
Exkcnieptn

IlIBaiika AHA it Muxainosuy (1. ¢.-M. H., C.H.C.)

6. ETanu BUKOHaHHS

Homep |IToyaTok | 3akinyenHd | 3BiTHHE gokymeHT | HasBa eTamy

3aranpHUM (POpPMaTi3M pO3PaxyHKy PiBHOBaKHUX Ta HEPIBHOBAKHUX
1 10.2018 |12.2018 [TpomixkHUMY 3BIT CIIEKTPiB (€HEPreTUYHUX i ONTUYHUX) OJI51 CUIIbBHOCKOPEJIbOBAHMX

€JIEKTPOHHUX Ta MarHiTHUX CUCTEM Ha I'paTkax pi3HOi BUMiIpHOCTI

[To6ynoBa eeKTUBHOI TEOPii 17151 HU3bKOBUMiPHMX MarHiTHUX CUCTEM Ta
.. PO3paxyHOK ONTUYHUX CIIEKTPIB JJIs1 €JIEKTPOHHUX CUCTEM 3 CUJILHUMU

2 02.2019 |12.2019 OCTaTO4YHUM 3BIT . .
JIOKaJIbHYMM Ta HEJIOKAJIbHUMU KOPEJIALIMUA B PIBHOBaKHOMY Ta

HepiBHOBa)KHOMy CTaHax.

7. Ingexc YK tremaTuyHux pyopuxk HTI

Kopau TemarnuHux pyopuxk HTI: 29.19.37
Inpexc YIK: 548:537.621;538.955-405;539.21:537.621, 533; 536; 536.75; 537.3; 537.611.2; 539.2
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