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1. KBanTosi ¢aykryanii Ta ppycrpanii y HU3bKOBUMIPHUX CIIIHOBUX MOJIEJISIX: TOUHI pe3yJIbTaTH i NepTypOoaTUBHUI

aHasi3

2. Quantum fluctuations and frustrations in low-dimensional spin models: exact results and perturbative analysis

Pedepar:
1. Incepraniiina po60Ta CTOCY€ETbCS BUBUEHHS e(eKTiB KBaHTOBUX QIyKTyaliil i ppycrpauiii Ha

HI/ISbKOTeMHepaTypHi BJIACTUBOCTI HI/ISbKOBI/IMipHI/IX KBAaHTOBUX CITIHOBUX MO,HCJ'[efI. PH,H TOYHUX pesyanaTiB

OTPUMAHO IJI TUHAMIYHUX BJIACTUBOCTEN ONHOPITHUX Ta BUNAAKOBUX CHiH-1/2 XY JIaHIIOKKIB y TONEPEYHOMY

noJii 3 B3aemoyieio JzsomuHchkoro-Mopis, BukopucToByoun ¢pepmionizauio Mopaana-Birnepa. Cknanmimi

Mogei GppycTpoBaHUX APabUHOK AOCIIIKEHO B HabnvKeHHi [apTpi-Poka 1151 pepmMioHi30BaHUX raminbTOHiaHiB.

3HaiIeHO TOYHUN PO3B'SI30K IJIs Ay ri6puaHux moaesel [3unra-Tai3eH6epra 3 CUIbHUMA JUMEPHUMEI



B32€EMOJiSIMU. BUKOPHCTOBYIOYHM TOYHI pe3ysbTaTy IJIsl UX MOJEJIel, 3aPOIIOHOBAHO MifXif, CUIBHOTO 3B'SI3KY,
3aCHOBaHUI Ha Teopii 36ypeHs 1151 XY 4acTUHU MiKIUMepHOi Baemoii. OfHO- Ta JBOBUMIPHI Mogeri Ha
ILEKOPOBAHUX I'PaTKax NOCIiIKEHO Pi3HUMU aHAJIITUYHUMU Ta YUCIIOBUMU MeTomaMu. [1okasaHo, o JBOBMMIipHa
Mogeb ['aii3eH6epra, JeKopoBaHa poMbaMu, BUSIBJISIE JIiHiI0 KBAHTOBUX (PAa30BUX MEPEXOIiB EPIIOro poxy. L
JIiHig I1epPeX0oiB IPOCTATA€ThCS 4O CKIHYEHHUX TEMIIEPATYP, 3aKiHUYIOUKCD JIiHI€I0 KPUTUYHMX TOYOK, fAKi HajleXXaTb

IIO KJIaCy yHiBE€pCaJIbHOCTI IBOBUMIPHOI MoZeri [3uHra.

2. The present thesis concerns the study of the effects of quantum fluctuations and frustrations on the low-
temperature properties of low-dimensional quantum spin models. The uniform and random spin-1/2 anisotropic
XY chain in a transverse field with the Dzyaloshinskii-Moriya interaction is considered to examine the effect of the
Dzyaloshinskii-Moriya interaction on the zz, xx and yy dynamic structure factors. It is found that zz dynamic
structure factor is much more sensitive to the Dzyaloshinskii-Moriya interaction in the case of the anisotropic XY
chain, and may exhibit additional van Hove singularities not only with exponent 1/2 but also with 2 /3. Frustrated
models, the J1 - J2 XXZ chain and XXZ model on the diamond chain, are studies within the Hartree-Fock
approximation for fermionized Hamiltonians. Such an approach shows good agreement close to the singlet-dimer
phase. Several hybrid Ising-Heisenberg models with strong dimer interactions are solved exactly taking into
account the conservation of the z-component of total spin on strong Heisenberg bonds. The nature of the
fractional plateaux in these frustrated models is discussed. The spin-1/2 Ising-Heisenberg orthogonal-dimer chain
with two different gyromagnetic factors of the Ising and Heisenberg spins is used to provide the theoretical
description of coordination polymer [Cu2Dy2]n. Using the exact results for the Ising-Heisenberg models with the
strong intra-dimer couplings, we suggested the strong-coupling approach based on the perturbative treatment of
XY part of the inter-dimer interaction. The approximate results obtained within the second-order perturbation
theory are in excellent agreement with available numerical data. One- and two-dimensional models on decorated
lattices were investigated by various analytical and numerical methods. In particular, the spin-1/2 Heisenberg
antiferromagnet on the frustrated diamond-decorated square lattice in a magnetic field shows both the complex
ground-state phases and non-trivial thermodynamic properties. At intermediate field strength, a first-order
quantum phase transition line between the ferrimagnetic and the monomer-dimer regime is identified. This first-
order line extends to finite temperatures, terminating in a line of critical points that belong to the universality
class of the two-dimensional Ising model. These phase transitions are studied rigorously in the case of a simplified
spin-1/2 Ising-Heisenberg model on a diamond-decorated square lattice by means of a decoration-iteration

transformation.
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Micue3HaxoaKeHHS: ByJI. CBeHLiLpKOrO, 6y7. 1, JIpBiB, 79011, YKpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: Haujonanbna akaziemis HayK Ykpainu



InenTudikarop ROR:

CeKTop HayKH: AkafemiyHui1

VIII. 3aKkJII04Hi BiZOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH paju

BaacHe IlpizBuie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuKk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCTpallilo HayKOBOi

OisSIIBHOCTI

Mpurnog Irop Muponosuy

Mpurinog Irop MuponoBuy

[IIBarika A.M.

VKpIHTEI

IOpuenko TeTsHa AHaTOJlIiBHA



