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2. Thermodynamic properties of ferroelectric crystals CulnP2(SexS1-x)6

Pedepar:

1. Incepraniiina po60oTa IpUCBIYeHa JOCTiIKeHHI0 (Ha30Boi Aiarpamu Temreparypa - KOHLIEHTPaLis 1151 KpUCTaJIB
lIapyBaTUx cerHeTuesekTpukiB CulnP2(SexS1-x)6 Ta BUBUEHHIO iXHiX KOJIMBHUX CIIEKTPIB i TEpMOANHAMIUHUAX
BJIACTMBOCTEN. MeTOJlaMU PEHTI€HIBCbKOI IUQPaKliii, AieJIeKTPUYHOI Ta OIITUYHOI (I BOIIPOMEHE3ATIOMJIEHHH,
KOMOiHaliliHe po3ciloBaHHSI, Kpail ONTUYHOTO MOIJIMHAHHS) CIIEKTPOCKOIIil OTPUMAHO BiJOMOCTI [IPO CTPYKTYPY
IOCJiI)KYBaHUX KpPUCTaJiB Ta a3oBi Hepexonu y Hux. [IpoBeneHnii cuMeTpiliHui aHasi3 AuHaMIKy rpaTky
kpuctanis CulnP25(Se)6, Ha OCHOBI IKOTO iHTEpPIIpETOBaHi TeMIEPaTYPHi i KOHIIEHTpalliliHi 3MiHU CIIEKTpiB
KOMOiHalLiTHOTO pO3cCiloBaHHs CBiTja. [lokazaHo icHyBaHHS B po3unHax CulnP2(SexS1-x)6 mpu HU3bKil TeMIiepaTypi
CTaHy OUIIOJIBHOTO CKJla HOBOTO TUITy. BusiBjieHi nocnigoBHOCTI ABOX (a30BUX [1EPEXOiB APYroro i IepIioro pony B
kpucTtanax CulnP2S6, Ta Tppox Pa3oBux repexosis Apyroro pony B kpucranax CulnP2Se6. 3ymosineHi numu
IepexofaMm aHOMallii AieJIeKTPUYHOI IPOHMKHOCTI, TEIVIOEMHOCTI, CIIOHTaHHOI [10JIIpM3allii ONKCaHi B

HaOJIVDKEHHI CEPeHbOTrO N0JIs1 IPY PO3IJISLAi MOJEJ 3 CTPYKTYPHUM i JUIOJIBHUM NTapaMeTpaMu MOPSIIKY.



2. The thesis is dedicated to the investigation of the temperature-concentration phase diagram for CulnP2(SexS1-
x)6 layered ferrielectric crystals, as well as to the study of their vibration spectra and thermodynamic properties.
By means of X-ray diffraction methods, dielectric and optical (birefringence, Raman scattering, optical absorption)
spectroscopy, the information about the structure of crystals under study and their phase transitions was
obtained. The symmetry analysis of lattice dynamics of CulnP2S(Se)6 crystals was carried out, which allowed us to
explain temperature and concentration variations of Raman spectra. The existence of a new type of dipole glassy
state in CulnP2(SexS1-x)6 solid solutions at low temperature is shown. The sequence of two phase transitions of
the second and the first order in CulnP2S6 crystals, as well as three second order phase transitions in CulnP2Se6
crystals was revealed. Anomalies of dielectric permittivity, heat capacity, spontaneous polarization, induced by
these transitions are described in a mean-field approach within a model based on structural and dipole order

parameters.
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