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Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA JOCTIIKEHHIO (Pa30BUX [1€PEXOiB Ta po3MmapyBaHHs (a3 y ICEBAOCIIHOBUX
Ta [ICEBIOCIIH-€JEKTPOHHUX MOJEJIIX, IO OMMCYIOTh IIOBEIiHKY JIAHIIOXKKIB alleKCHUX HOHIB KUCHIO Y
BHCOKOTEMIIEPATYPHUX HANIPOBigHMUKaX TUIly YBa2Cu307-n0, mapyBari iHTepKalbOBaHi CIIONYKU Ta IesIKi
CETHETOEJIEKTPUKU. Y HabJIMKEHH] CepeHbOTO T0JIs1 PO3IJISIHYTO IICEBHOCIIH-€JeKTPOHHY MOJIEIb 3i
IICEeBMOCIIIHOM S = 1/2 3 IpSIMOIO B3a€MOJI€I0 IICEBIOCIIHIB Ta 3 IOIIEPEYHUM I10JIeM 32 BiJICyTHOCTU [I€pPEHECEeHHS!
€JIEKTPOHIB. ¥ pexxuMi |1 = const BusIBIeHO (Pa3oBi Iepexoau Nepuoro poay (3i CTpuOKonoibHo0 3MiHOO

CepeHbOrO 3HaYEHHS NICEBIOCIIIHA Ta CePeHbOI €JIEKTPOHHOI KOHLeHTpallii) [BOX TUMiB: nepui y Bunagky T o 0



3HUKAIOTh 3i 36iJIbIIEHHSIM IIOTIEPEYHOr0 10JIS, HIII 3aINIIAI0ThCS, SKUM BeJIMKUM He 6y710 6 e nose. Pazosi
[epexoay OPYroro TUIMY 3yMOBJIEHI OHOYACHUM BIVIMBOM IICEBIOCIIH-€JIEKTPOHHOI B3a€MOJIii Ta IONEPEYHOTO
nosisi. [TokazaHo TakoxX, IO B PeXKMMi N = const 3a HyJIbOBOI TeMIIEPATYPH BilOyBaeTbCs po3liapyBaHHs ¢as B yciii
0671aCTi 3Ha4€Hb NTO30BXKHBOTO 1107151 h. Cripoleny nceBgoCIiHOBY MOJeJIb (6€3 €JIEKTPOHIB i I03L0BKHBOTO I10JIs1)
BHMKOPHUCTAHO, 1100 O0YMCIINTH CIEKTP JIaHII0KKiB CuO CKiHYEHHOI IOBXXUHY Ta iHTEHCUBHOCTI IIepeX0IiB MK
piBHsIMU. Y HU3bKOEHEPreTUYHIN JisHI CIIEKTPY JIaHIIIOXKKIB € Tiepexif, (3 OCHOBHOI'O CTaHy), €HEPTrisl SIKOro
3MEHIIYETHCS 3 POCTOM JOBXKUHMU JIaHLI0XKKA. [To6ynoBaHo (pa3oBi Iissrpamu OCHOBHOIO CTaHy y3arajabHEHOI MOJeJi
Biitoma-Emepi-I pibdirca Ha HedpyCcTpoBaHUX IPATKaxX, a TAKOX HA TPUKYTHIM IPaTIi Ta IPaTLi Karome 3i
B3a€MOJIi€0 Hall6MIKYMX cyciziB. ITokasaHo, 110 OCHOBHUII CTaH CUCTEMU KJIACUYHUX CIIiHIB Ha aHI30TPOIIHI
TPUKYTHIN I'PaTLi MOXKHA IOOYAYyBaTH, MiHIMi3yI0uM €Heprilo B3aeMoii B MeXXax OJHi€l eleMeHTapHOI TPUKYTHOI
IIJIAKETKY, SKLO B3a€MOZIl MiX CIIiHAMM He BUXOIATh 38 MEXI IIJIaKETKU. SIKLL0 BCi TpY KyTH MIX [Iapamu CIIiHiB
IJIAKETKU Pi3Hi, iCHye Tpu pi3Hi TUIN ITI06aJIbHUX CTPYKTYp OCHOBHOTO CTaHy. HaiickiagHimmii i3 Hux — HecymipHe
cIipajibHe YOTUPUIAIPaTKOBe BIOPsAKOBaHHS. [1oniOHMIT TUI yIOPSAKOBAHHS CIlocTepirany y crosykax NiGa2S4
ta FeGa2S4. CniHoBui1 6e371a71 y IIMX CIIOJIyKaX MOXKE OyTH Pe3yJIbTaTOM CKJIaJHOI JOMEHHOI CTPYKTYPH, Y SKill €
IIOMEHU yCixX TPhOX THIIiB, 60 YCi 1Ii CTPYKTypH OCHOBHOTO CTaHy MalOTh OJIHAKOBY €Heprilo. Jleski pe3yabTaTu LbOro
IOCJIiIPKEHHS] BAKOPUCTAHO B iHIIOMY JOCJIIIPKEHHI, 1€ PO3IJISHYTO IICEBIOCIIH-€JIEKTPOHHY MOZEJIb HA OCHOBI
mogemni Brioma-Emepi-T'piddirca ta 3actocoBano ii 1o onucy ¢hazoBux nepexois i po3uapyBaHHs $a3 B
inTepkanarax. [lokazaHo, 10 3aBISKU OJJHOBY3JI0BOMY XapaKTE€POBi €JIEKTPOH-€JIEKTPOHHOI Ta IICE€BIIOCITiH-
€JIEKTPOHHOI B3a€MO/Iil1, CTATUCTUYHY CyMy TaKoi MOJieJli MO>XKHA MOJATH Y BUTJISIA] JOOYTKY CTAaTUCTUYHUX CYM
He3aJeXXHUX IICeBIOCIiHOBOI (3 BOMA 3MillleHMMU IIapaMeTpaMi) Ta eJIeKTpOHHOI nifgcucrem. [1obynoBaHo gpasosi
IisirpamMy MoJeJli, AisirpaMy po3iapyBaHHs a3, a TaKOXK 3aJIeKHOCTI KOHLIEHTpallii iHTepKalbOBaHUX YaCTHHOK Bifl
iX XeMiYHOT0 MOTEHLisIJTy — TOYHO JJI1 HYJIbOBOI i B HAO/IVDKEHHI cepegHbOro MOoJIs A5 BiMiHHOI Bif HyJ14
Temreparypu. [lokasaHo, 1110 B IEBHOMY iHTe€pBaJli 3Ha4Y€Hb XEMIYHOT'O MIOTEHIIiSIY [IPSIMA B3aEMOIid
iHTepKaJbOBaHMX YaCTUHOK 3 €JIEKTPOHAMU OCHOBHUX IapPiB IPU3BOJUTH [I0 PO3IIapyBaHHS HA (as3u 3 Pi3HOIO
KOHIIEHTpAIli€10 YaCTUHOK i €7IeKTPOHIB. Y HabJIMKEHHHi CepeaHbOTO M0JIs1 OCTiIKeHO (Pa3oBi Iepexony B MoJei
Minyi 6€3 no3g0BXHbOTO M0JIs1, IPOTE 3 IIONEPEYHNUM I10JIEM. BCTaHOBJIEHO B3a€MOOLHO3HAUHY 3aJIEXKHICTh MiXK
TaKOI0 MOJIEJIJIIO Ta JIBOIMIAIPATKOBOIO MOJIEJIIIO TUILY [3MHra 3 MO3/I0BXKHIM i IonepeyHuM nosusimu. [1o6ygoBaHo
($a3o0Bi fisirpamu Ta gisrpamu obsacreil icHyBaHHs cerHeTodasu. [ng Bunangky Q = 0 (Q - nonepeyHe 1oJie)
OZ,ep>KaHo IIPOCTUI aHANITUYHUI BMPAa3 [JI TPUKPUTUYHOI TEMIIEPATYPU 1 YMOBY iCHYBaHHS TPUKPUTUYHOI TOYKU.

Iia Q # 0 3an1MCcaHoO CUCTEMMU PiBHSIHD 1711 TPUKPUTUYHOI TOUYKY M YMOBH ii iCHYBaHHSI.

2. The goal of the dissertation is to study phase transitions and phase separation in spin and pseudospin-electron
models describing behavior of chains of apex oxygen ions in high-temperature superconductors of the
YBa2Cu307-n type, layered intercalated compounds, and some ferroelectrics. The pseudospin-electron model with
a direct interaction between pseudospins and with a transverse field is considered in the mean-field
approximation. In the absence of electron transfer, the equilibrium states of the model are studied in the mean
field approximation. In the u = const regime, two types of the first order phase transitions (with jumps of the mean
values of pseudospins and average electron concentration) are revealed. At T o 0, phase transitions of the first type
disappear, on increasing the transverse field, while those of the second type persist at any large value of the field.
The phase transitions of the second type are caused by simultaneous effect of pseudospin-electron interaction
and transverse field. It is also shown that in the n = const regime at zero temperature, the phase separation occurs
at all values of a longitudinal field h. Within a simplified pseudospin model (without electrons and longitudinal
field) the spectrum of CuO chains of finite length and intensities of transitions between levels are calculated. A
transition occurs (from the ground state) in the low-energy part of the spectrum. The energy of this transition
decreases with increasing number of fragments in the chain. Ground-state phase diagrams of the generalized
Blume-Emery-Griffiths model on unfrustrated lattices, as well as on triangular and kagome lattices with the
nearest neighbor interaction are constructed. It is shown that the ground state of a system of classical spins on a
anisotropic triangular lattice with interactions within an elementary triangular plaquette can be constructed by
minimizing the single plaquette energy density function. Even in the case when all the three angles between pairs



of spins on the plaquette are different, there exist five types of global ground-state configurations. The most
complicated of these is a spiral four sublattice ordering. On the base of this outcome the experimentally observed
spin disorder in NiGa254 and FeGa2S4 compounds is explained. Some of the results of this study were used in
another study where a pseudospin-electron model based on Blume-Emery-Griffiths model is considered and
applied to describe the phase transitions and phase separations in intercalated crystals. It is shown that, due to the
one-site character of the electron-electron and pseudospin-electron interactions, the partition function of such a
model can be presented as the product of the partition functions of independent pseudospin with two shifted
parameters and electron subsystems. The phase diagrams of the model as well as the phase separation diagrams
and the dependencies of the concentration of intercalated particles on their chemical potential are constructed:
exactly for zero temperature and in the mean field approximation for nonzero one. It is shown that in certain
interval of chemical potential values the direct interaction between intercalated particles and basic layer electrons
leads to the separation into phases with different particle and electron concentrations. Phase transitions in the
Mitsui model without longitudinal field but with a transverse one are investigated in the mean field approximation.
The one-to-one correspondence has been established between this model and the two-sublattice Ising-type
model with longitudinal and transverse fields. Phase diagrams and diagrams of existence of the ferroelectric phase
are constructed. In the case Q = 0 (Q is the transverse field), a simple analytical expression for the tricritical
temperature and the condition of existence of the tricritical point are obtained. For Q # 0, systems of equations for
the tricritical point and for the condition of its existence are determined.
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