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1. AHrapMOHI3M AMHAaMIKU I'PaTKU Ta OCOOJIMBOCTI AUMOJBHOTO BIIOPSIKYBaHHS B XaJIbKOTE€HITHUX KpUCTaIax

2. Anharmonicity of the lattice dynamics and peculiarities of the dipole ordering in chalcogenide crystals

Pedepar:

1. Inceprauiiina po60Ta NpUCBIYeHa JOCTiIKEHHIO aHTapMOHI3MY TMHAMIKU I'PaTKU Ta 0COBJIMBOCTSIM JUIIOJBHOTO
BIIOPSIKYBAHHS Y CETHETOEJIEKTPUUHUX TBepAUX po3unHax (PbySnl-y)2P2S6 i Sn2P2(SexS1-x)6. 3a 1onomMoromo
MaHJebIITaM-Opi/II0eHIBCbKOI CIEKTPOCKOIIil BUBYEHI IPY>KHI BIACTUBOCTI 3Milanux kpucrasnis (PbySnl-y)2P2S6
npu KiMHaTHIl Temnepatypi. OTpuMaHi JaHi BKaszyloTb Ha 0cJ1abjIeHHs JKOPCTKOCTI XiMiUHMX 3B'sI13KiB i 3pOCTaHHs
aHrapMOHI3My IIpY 3aMillleHHi 0JI0Ba Ha CBMHELb Y LOCJIIKYBaHMX KPUCTaJIax [IpY KiMHATHIN TeMmneparypi. 3a
pe3yJbTaTaMu TEMIEPATYPHUX JOCIIIKEHD TIeP3BYyKy Ta aHAJIi3y TEMIIEPATYPHUX 3aJIEXKHOCTEN MOB3I0BXHbBOTO
YJIbTPA3BYKY i HU3bKOYACTOTHUX JIieJIEKTPUYHUX BJIACTUBOCTEN KpucTasis (PbySnl-y)2P2S6 BusiBieHo, mo Ha
¢dazoBiil T - y miarpami pu 36i7bII€HHI KOHLeHTpaLii cBuHI0 Bullle ¥ = 0.20 i 3MeHIIeHHi TeMIlepaTypu
CErHeTOeJIeKTPUYHOTrO (pazoBoro nepexony Hivkde 250 K - moxe 6yTH JOCSITHYTa TPUKPUTUYHA TOYKA.
BcranosneHo, mo TBepAi po3unHu (PbySnl-y)2P2S6 npencTaBisiioTh CO60I0 PO3YNOPSIKOBAHY CETHETOETIEKTPUYHY

CHCTEMY, sKa Moske OyTu onucaHa B mogeti biome-Emepi-I'piddirtca 3 Bunagkosum nosiem. [1jst TBEpAUX PO3YMHIB



Sn2P2(SexS1-x)6 Ha OCHOBI OTPMMAHUX TEMIIEPATYPHUX 3aJIEKHOCTEN MBUIKOCTEN i 3aTyXaHHS Tilep3BYKY, a
TaKOXX aHaJli3y yJIbTPa3BYKOBUX, NIieJIEKTPUYHUX i TETJIOBUX JAaHUX AOCJiIKeHi [Ip0sBY HEPiBHOBAXXHUX €(EKTIB B
oKoJli Ha30BuX NIepexofiB npyroro pony. i HepiBHOBaXkHi edexTu onucaxi B mogei Ki6ba-3ypeka, sika
BCTAHOBJIIOE 3B'SI30K MK KOHLIEHTPALi€l0 TONOJIOTIYHUX Ne(EeKTiB i MBUIKICTIO OXOJIOIKEHHS 4epe3 (Pa3oBUi
nepexiz,.

2. The thesis is dedicated to the investigation of the lattice dynamics anharmonicity and peculiarities of the dipole
ordering in (PbySnl-y)2P2S6 and Sn2P2(SexS1-x)6 ferroelectric mixed crystals. The elastic properties of (PbySn1-
y)2P2S6 solid solutions were studied by using Brillouin scattering technique at room temperature. All findings
indicate weakening of stiffness of chemical bonds and increasing of anharmonicity with substitution of tin by lead
in the investigated crystals at room temperature. By hypersound investigations and by analyzing of temperature
dependence of the longitudinal ultrasound and low frequency dielectric properties for the (PbySn1-y)2P2S6 mixed
crystals, it have been found that the tricritical point could be reached at the phase transition temperature lowering
below 250 K while lead concentration increases more than y = 0.20. It was established that the (PbySn1-y)2P2S6
mixed crystals represent disordered ferroelectric system that could be described by Blume-Emery-Griffits model
with random fields. For the Sn2P2(SexS1-x)6 mixed crystals by using of the obtained temperature dependence of
hypersound velocity and attenuation, together with analysis of ultrasound, dielectric and thermal diffusion data,
the manifestations of nonequilibrium effects in the vicinity of a second-order phase transition were studied. Such
nonequilibrium effects at the second order phase transitions are described by Kibble-Zurek model, which
establishes a relationship between the concentration of topological defects and the rate of cooling through the
continuous phase transition.
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