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Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA AOCTIIKEHHIO (Pa30BUX IIEPEXOLIB Ta PO3IAPYBaHHs (a3 y ICEeBIOCIiHOBUX
Ta [ICEBAOCIIH-EJIEKTPOHHUX MOJEJISIX, 110 ONUCYIOTh ITOBEMiHKY JIAHLIFOXKKIB alleKCHUX MOHIB KUCHIO Y
BACOKOTEMIIEPATYPHUX HAJIPOBigHMUKaX TUIly YBa2Cu307-n0, mapysari iHTepKaabOBaHi CIIOJYKU Ta IesIKi
CETHeTOEJIEKTPUKU. Y HabIVDKEHHI cepeHbOrO M0J1s1 PO3TJISIHYTO IICEBIOCIIH-€JIEKTPOHHY MOZEJb 3i
NICEBIOCIIHOM S = 1/2 3 TpsIMOIO B3a€EMOZ€I0 IICEBAOCIIHIB Ta 3 IIOIIEPEYHUM TOJIEM 32 BiICYTHOCTU [T€PEHECEHHS
€JIEKTPOHIB. ¥ pexxumi | = const BusBieHo (azoBi nepexonu nepuioro poay (3i cTpubKononibHo0 3MiHOIO
cepelHbOro 3HaYEHHsI IICEBIOCIIiHA Ta cepelHbOI eJIeKTPOHHOI KOHLeHTpallii) 1BOX TuUMiB: nepuii y Bunagky T o 0
3HMKAIOTh 3i 30i7IbIIE€HHSIM IIONIEPEYHOrO T10J14, iHII 3a/IMIIAI0ThCS, SKUM BEJIMKUM He O6yJ10 6 ue noJe. ®a3osi
[epexoay APYyroro TUIY 3yMOBJIEHI OHOYACHUM BIUIMBOM IICEBLOCITIH-€JIEKTPOHHOI B3a€MOJIiI Ta MONEPEYHOTO

nosist. [TokazaHo Takox, IO B peXKUMI N = const 3a HYJIbOBOI TeMIIEPATYPH BilOyBaeThCs po3siiapyBaHHs ¢a3 B yciil



00671aCTi 3Ha4€Hb NTO30BXHBOTO 1107151 h. CripoleHy nceBIOCIiHOBY MOJeJIb (6€3 €JIEKTPOHIB i I03L0BKHbBOTO I10JIs1)
BUKOPUCTAHO, 06 O6YMCIUTY CIIEKTP JAHIIOXKKIB CuO CKiHYEHHOI TOBKUHU Ta iIHTEHCUBHOCTI IIEPEXO0/IiB MixK
piBHSIMU. Y HU3bKOEHEPreTUYHIN [isHI CIIEKTPY JIAHIIIOXKKIB € Tlepexif, (3 OCHOBHOI'O CTaHy), €HEPTisl SIKOro
3MEHIIYETHCS] 3 POCTOM JOBXKUHMU JIAaHLIOXKKA. [106y0BaHO (pa3oBi gissrpaMmu OCHOBHOTO CTaHy y3arajabHEHOI MOJeJi
Biiroma-Emepi-I pibdirca Ha HedpycTpoBaHUX I'PATKax, a TAKOX HA TPUKYTHIlN IPaTIi Ta IPaTLi Karome 3i
B3aeMOli€l0 Hailbmkuux cycizis. I[TokasaHo, 1110 OCHOBHUII CTaH CUCTEMU KJIAaCUYHUX CIIiHIB Ha aHi30TPOIHI
TPUKYTHI I'PaTLli MOKHA [T0OYlyBaTH, MiHiMi3yl0YM €HEPrilo B3a€MO/ii B MeKax OfjHi€i eJleMeHTapHOI TPUKYTHO]
IIJIAKETKY, SKLO B3a€MOZIl MiXK CIIiHAMM HE BUXOIATh 33 MEXI IIJIaKETKU. SIKIL0 BCi TpU KyTH MIXK [1apamu CIIiHiB
IIJIaKEeTKU Pi3Hi, iCHye TPU Pi3Hi TUIN I7106aIbHUX CTPYKTYP OCHOBHOTO CcTaHy. HaiicknagHiumii i3 Hux — HecymipHe
clipajibHe YOTUPUIIAIPATKOBE BIOPSAKOBaHHS. [1ofiOHMIT THUII yIOPSAKOBAHHS CrlocTepirany y cnoJykax NiGa2S4
ta FeGa2S4. CniHoBu 6e371a71 y IMX CIIOJIyKaX MOXKe OyTH PE3yJIbTaTOM CKJIaJHOI JOMEHHOI CTPYKTYPH, Y SKill €
IIOMEHU yCiX TPhOX THIIIB, 60 YCi LIi CTPYKTypX OCHOBHOT'O CTaHy MalOTh OJIHAKOBY €Heprilo. Jleski pe3yabTaTyl LbOro
IOCJIiIPKEHHS] BAKOPHUCTAHO B iHIIOMY JOCJIIPKEHHI, 1€ PO3IJISIHYTO IICEBIOCIIH-€JIEKTPOHHY MOZEJIb HA OCHOBI
Mmopzeni briroma-Emepi-Tpiddirca Ta 3actocosaHo ii 1o onucy $hazoBux nepexomis i posuapysants ¢as B
iHTepkanarax. [TokazaHo, 0 3aBASKM OJHOBY3JIOBOMY XapaKTEPOBi €JIEKTPOH-€JIEKTPOHHOI Ta I1ICEBLOCITIH-
€JIEKTPOHHOI B3a€MOJIil, CTAaTUCTUYHY CYMy TaKOi MOJieJli MO>KHA IIOIaTU Y BUTJISAL JOOYTKY CTATUCTUYHUX CYM
He3aJeXXHUX IICeBIOCIiHOBOI (3 JBOMA 3MillleHMMU IIapaMeTpaMu) Ta eJIeKTPOHHOI nigcucrem. [lobynoBaHo gasosi
IisirpamMy MOJeJl, AisirpaMy po3imapyBaHHs (a3, a TAKOXK 3aJIeKHOCTI KOHLIEHTpallii iHTepKalbOBaHUX YAaCTHMHOK Bifi
iX XeMiYHOTO MOTEHLisTy — TOYHO /1Sl HyJIbOBOI i B HAGIMKEeHHI cepegHbOoro MoJIs 171 BigMiHHOI Big Hys
Temreparypu. [lokasaHo, 110 B IEBHOMY iHTe€pBaJli 3Ha4Y€Hb XEMIiYHOT'O IIOTEHIIiSIIY [IPSIMA B3A€MOIid
iHTEepKaJbOBaHUX YACTUHOK 3 €JIEKTPOHAMM OCHOBHUX 1IapiB IPU3BOAUTD [0 PO3IIapyBaHHs Ha a3y 3 pi3HOIO
KOHIIEHTpAIli€l0 YaCTUHOK i €JIEKTPOHIB. Y HaOJIMKEHHHI CepeHbOTO M0JIsI OCTiIKeHO (Pa3oBi Iepexony B MOJei
Minyi 6e3 o3noBXXHbOIO 0JIS, IIPOTE 3 [I0NIePEeYHUM IT0JIeM. BCTaHOBJIEHO B3a€MOOIHO3HAYHY 3aJI€5KHICTh MK
TaKOI0 MOJIEJIIIO Ta JIBOIIAIPATKOBOIO MOJEJIIIO TUITy [3MHTa 3 MO3[I0BXHIM i IonepeyHuMm nosusimMu. I1obynoBaHo
($a30Bi gisirpamu Ta gisrpamu obsacTtei icHyBaHHs cerHeTodasu. [ng Bunagky Q = 0 (Q - nonepeyHe 1noJie)
OZ,ep>KaHO IIPOCTUI aHANITUYHUI BMPa3 [JIs TPUKPUTUYHOI TEMIIEPATYPU M YMOBY iCHYBaHHS TPUKPUTUYHOI TOYKU.

Jia Q # 0 3an1MCcaHoO CUCTEMHU PiBHSIHD JJ11 TPUKPUTUYHOI TOYKY M YMOBH ii iCHYBaHHS.

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
YBa2Cu3O7-o 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 NiGa2S4 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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