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Pedepar:

1. B maniit pucepTariiiiHiii po60Ti BUBYAIOTHCS CTATUYHI Ta MUHAMIYHI BIACTUBOCTI CETHETOAKTUBHUX KPUCTAJIB 3
(a30BMMU NepexXolaMU TUITy Jlaf-6e31a/ Ta JOCIiIKY€eThCsl BIUIUB €J1IeKTPUYHUX I10J1iB, TiAPOCTaTUYHOrO Ta
OJHOBICHUX THCKIB i 3CYyBHMX HAIPYT Ha ix (Pi3n4Hi XapaKTepUCTUKU. [I71s1 1bOTrO B AUCEPTaLii po3po6aeHO
IIceBnoCIiHOBI Mogeni nedopmoBanux Kpuctanis KH2PO4, CsH2PO4, RbD2P04, ceruetosoi coui, pocdity riainuny
(GPI) Ta RbHSO4, B KO>)KHOMY 3 SIKUX BPaXOBaHO 3B's130K [ICEB/IOCIIIHOBOI IificucTeMU 3 fedopMallissMu rpaTku. s
KOXKHOTO 3 KPUCTaJliB PO3Pax0BaHO TEPMOJMHAMIYHMI NIOTEHIial, 3 YMOBU MiHIMyMY SIKOTO OTPUMAaHO CUCTEMY
piBHSIHB 1151 TapaMeTpiB NOPSIKY Ta JedopMallill rpaTKy, a TAKOXK BUPasy [1Jis1 Pi3HUX TEPMOJAUHAMIYHUX

XapaKTepPUCTHUK. 3 YMOBY HAHKPaIIOro Y3roKeHHS TEOPETUYHUX Pe3yJIbTaTiB 3 eKCIIePUMEHTAIbHUMU TaHUMU



3HANJEHO ONTHMMAaJIbHI MOJEJIBbHI [IapaMeTPpU [JIst [UX KPUCTaJliB. 30KpeMa, B Moaesti GPI BpaxoBaHO 3aJI€XXHICTb
IapaMeTpiB B3aeMO/Iii MixK IICE€BIIOCIIIHAMY Bifl pO3TATYIOUMX Ta 3CYBHUX Aedopmalliil rpaTKky. B HabmkeHHi

I BOYACTUHKOBOTO KjlacTepa 6yJI0 OTPUMAaHO BUPa3u [iJIs1 EHTPOIii, KOMIIOHEHT BeKTOpa IoJIsipu3allii Ta TeH30pa
IieJIEKTPUYHOI TPOHUKHOCTI, II'€30€JIEKTPUYHUX Ta NIPY>KHUX XapPaKTEPUCTUK. B paMKax CTOXaCTUYHOI MOJeJi
I'maybepa po3paxoBaHO OMHAMIYHY [ieJIeKTPUYHY IIPOHUKHICTS i 4acu rceBpocniHoBoi penakcaii GPI. ITokaszaHo,
10 TiIpOCTAaTUYHUH i OIHOBICHI TUCKU NIOHMKYIOTh TemiiepaTypy Kiopi B kpuctasni GPI, a Takosx 36i/1b11yI0Th Yacu
pesiakcalii i 3cyBaloTh 06s1aCTb JUCIEePCii AieseKTPUYHOI NPOHUKHOCTI 40 HWKYMX YacTOT. 3CYBHi Hanpyru o4 i o6
I[IPY BiZICYTHOCTI €JIEKTPUYHOTIO I10J14 HEJIHINHO NifBUILyoTh Tc. [Ipy oMYy IonepeydHi NpOHUKHOCTI IIPSMYIOTh
Io 6e3mesxHocTi B Touni Tc. 3 iHmoro 60Ky, Kou npukianeHo no GPI suie rnonepeyHe nose nNpu Mpu BiiCyTHOCTI
3CYBHUX Harpyr, Temreparypa Kiopi npu ciabux noJisix NOHWKY€eTbCsI IPUOIN3HO 33 KBALPAaTUYHUM 3aKOHOM, a
[ONE€PEeYHi IPOHMUKHOCTI IOMITHO 3pOCTalOTh B cerHeTodasi. [Ipuknaganug 1o GPI nonepedHoro noJist OGHOYACHO 3
Harnpyroio 04 a6o 06 npu3BOAUTH 0 PO3MUTTS dazoBoro nepexony. B mozgesni GPI 3 BpaxyBaHHSM 3aJ1€KHOCTI
[IO3JIOBXKHIX €(PEKTUBHUX AUIOJIbHUX MOMEHTIB Bif] TapaMeTpiB MOPSIKY ONMCAHO BIJIUB [103[I0BXHbOTO Ta
[IOIIepPEeYHOro I0J1iB, PO3Pax0BaHO €J1eKTPOKAIOPUIHUI edekT. B nceBgocniHoBUX Moaensax KpucTasniB CsH2PO4 i
RbD2P0O4 BpaxoBaHo JiHilHI 3a gedopmauismu ol, 02, 03, 05 BHECKU B €HEPTilo IICeBIOCMIiHOBOI NifcucTeMu. B pamkax
LIMX MoZiesiell B HabIVKeHH] IBOYaCTMHKOBOTO KylacTepa 0yJsI0 LOCiIpKeHO BILIMB MipOCTaTUYHOTO i OHOBICHUX
THCKIB Ta I03,0BKHbOTO €JIEKTPUYHOrO I10JIs1 HA JjieJIEKTPUYHI, II'€30€JIeKTPUYHi, IIPY>KHI Ta TEIJIOBi
xapakrepuctvuku CsH2PO4, a TakOXK BIUIMB TiZpOCTaTUYHOIO TUCKY Ha MIO3I0BKHIO LieJIEKTPUYHY IIPOHMKHICTD
RbD2PO4. ITosicHeHO (pa30Buil nepexif, B aHTUCETHeTO(da3y PU BUCOKUX TiIpOCTaTUYHUX TUCKax B CsH2PO4.
BuBueHo xapakTep po3MuTTs ¢pa3oBoro nepexony napagdasa-cerserodasa B LIbOMY KpUCTaJli IPU CJ1abUX TUCKAX, a
TaKOX [IPUTHIY€HHS aHTUCETHETO(a3u [Py BEJIMKOMY TUCKY IIiJ] Ai€l0 MO30BXHbOTO MoJIsl. B pamkax
MoaudikoBaHoi rcespocninoBoi Moneni KH2PO4 3 BpaxyBaHHSM JliHiIMHOTO 32 Aedopmalismu rpatku ol, 02, o3, o6
BKJIaZly B €Heprilo IICeBOCIiHOBOI IifcucTeMy B HAOIMKEHHI YOTUPUYACTUHKOBOTO KjlacTepa pO3paxoBaHo Horo
IOJISIPU3alLilo, I103[I0BXHIO JlieJIeKTPUYHY IIPOHUKHICTD Ta II'€30€/1eKTpUYHi koedilieHTu. [TokazaHo, 1m0
ripOCTaTUYHUI TUCK JIiHIHO NOHMWXYye Temneparypy Tc. BpaxoBaHO TaKOX 3a/1€5KHICTb €(PEKTUBHUX IUATIOJIbHUX
MOMEHTIB BiJl TapameTpa MOPSIKY, PO3PaX0BAHO €JIEKTPOKAJIOPUYHUH i IT'e30KanopuyHuil epekTu. B pamkax

Mo (DiKOBaHOI ICEBIOCIIIHOBOI MO/l CETHETOBOI COJIi 3 BpaxyBaHHSIM IT'€30€JIeKTPUYHOIO 3B513KY
IICEB/IOCIIIHOBOI i 'PaTKOBOI MificuCTEMHU B HAOJIVMKEHHI CEPeHbOTO 110715 TOKa3aHo, 1o nose E2 3Byxye
TeMIIEpaTypPHUI Jiana3oH cerHerodasy, a nosue E3 fioro pozmuproe. ITonepeyHi noss MOXyThb 3611bMUTH
IoTIepevYHy MPOHMKHICTh Ha KiJlbKa NopsaKiB nobsusy Tc. B nceBgocninogiit mogesni RboHSO4 BpaxoBaHO JiHINHY
3aJIEXKHICTb TapaMeTpiB MIKIICEBHOCIIHOBOI B3aeMO/Iil Bif] 3CYBHUX Ta PO3TAryIOUUx gedopmaliiil rpatku. B
HaOJIMKEHHI CepeIHbOrO 10J1 PO3PAax0BaHO JieJIEKTPUYHI, I1'€30€JIeEKTPUYHI, IPY>KHI Ta TEIJIOBi XapaKTE€PUCTUKU
i fiel0 MeXaHiYHMX HaNpyT Ta [03[J0BXKHbOTO €JIEKTPUYHOTO NoJid. JJaHa Mogesnb nepedadae JiHiiHO 3pOCTaoyy
3aJIeXKHICTb TemIiepatypu Tc Bif riipocTaTUYHOrO Ta OGHOBICHUX P2, p3 TUCKIB, a TaKOX Bifl 3CYBHOI HaNIpyru Oo5.
OpHoBicHMI TUCK pl Ta 3CyBHA Hanpyra o6 NOHWXYIOTh TemnepaTypy Kiopi. Enexrpuune nose po3amusae ¢pa3oBuil
nepexiz,

2. In this dissertation the static and dynamic properties of ferroactive crystals with order-disorder type phase
transitions are studied and the influence of electric fields, hydrostatic and uniaxial pressures and shear stresses on
their physical characteristics is investigated. To do this, in the dissertation there is developed pseudospin models
of deformed crystals KH2PO4, CsH2PO4, RbD2P0O4, Rochelle salt, glycine phosphite (GPI) and RbHSO4, each of
which takes into account the coupling of the pseudospin subsystem with lattice strains. The thermodynamic
potential was calculated for each of the crystals, from the condition of the minimum of which a system of
equations for the order parameters and lattice strains, as well as expressions for different thermodynamic
characteristics were obtained. From the condition of the best agreement of theoretical results with experimental
data, the optimal model parameters for these crystals were found. In particular, the GPI model takes into account
the dependence of the interaction parameters between pseudospins on the tensile and shear strains of the lattice.
In the two-particle cluster approximation, the expressions for entropy, the component of the polarization vector
and the dielectric constant tensor, and the piezoelectric and elastic characteristics were obtained. The dynamic



dielectric constant and pseudospin relaxation times of GPI were calculated within the Glauber stochastic model. It
is shown that hydrostatic and uniaxial pressures lower the Curie temperature in the GPI crystal, as well as increase
the relaxation times and shift the dispersion region of the dielectric constant to lower frequencies. Shear stresses
o4 and o6 in the absence of an electric field nonlinearly increase Tc. The transverse permittivity goes to infinity at the
Tc point. On the other hand, when only the transverse field is applied to the GPI in the absence of shear stresses,
the Curie temperature at weak fields decreases approximately by the quadratic law, and the transverse
permittivity increases markedly in the ferroelectric phase. Application to the GPI of the transverse field
simultaneously with the stresse o4 or 06 leads to smearing of the phase transition. In the GPI model, taking into
account the dependence of the longitudinal effective dipole moments on the order parameters, the influence of
the longitudinal and transverse fields is described, electrocaloric effect is calculated. In the pseudospin models of
CsH2PO4 and RbD2PO4 crystals the linear on the strains ol, 02, o3, o5 contributions to the energy of the pseudospin
subsystem are taken into account. Within these models, in the two-particle cluster approximation it was studied
the influence of hydrostatic and uniaxial pressures and longitudinal electric field on dielectric, piezoelectric,
elastic and thermal characteristics of CsH2PO4, as well as the effect of hydrostatic pressure on the longitudinal
dielectric constant of RbD2PO4. The phase transition to the antiferroelectric phase at high hydrostatic pressures
in the CsH2PO4 is explained. There is studied the character of the smearing of the phase transition from the
paraelectric to the ferroelectric phase in this crystal at low pressures, as well as the suppression of the
antiferroelectric phase at high pressures under the action of the longitudinal field. In the framework of the
modified pseudospin model of KH2PO4, taking into account the linear on the lattice strains ol, 02, o3, 06 contribution
to the energy of the pseudospin subsystem in the four-particle cluster approximation, its polarization, longitudinal
dielectric permittivity and piezoelectric coefficients are calculated. It is shown that the hydrostatic pressure
linearly lowers the temperature Tc. The dependence of the effective dipole moments on the order parameter is
also taken into account, the electrocaloric and piezocaloric effects are calculated. Within the modified pseudospin
model of the Rochelle salt, taking into account the piezoelectric coupling of the pseudospin and lattice subsystems
in the mean field approximation, it is shown that the field E2 narrows the temperature range of the ferroelectric
phase and the field E3 widens it. The transverse fields can increase the transverse permittivity by several orders of
magnitude near Tc. In the pseudospin model of RbHSO4 there is taken into account the linear dependence of the
parameters of the inter-pseudospin interaction on the shear and tensile strains of the lattice. In the mean field
approximation, dielectric, piezoelectric, elastic and thermal characteristics under the action of mechanical
stresses and longitudinal electric field are calculated. This model predicts a linearly increasing dependence of Tc
temperature on hydrostatic and uniaxial p2, p3 pressures, as well as on shear stress o5. Uniaxial pressure pl and
shear stress 06 lower the Curie temperature. The electric field smears the phase transition.
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