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2. Lattice dynamics and phase transitions in complex phosphorous-containing chalcogenides

Pedepar:

1. InceprauiiiHa po60Ta NpUCBIY€HA BUBUYEHHIO NIPYKHUX BJIACTUBOCTEN B 00JIACTI rinep3ByKOBUX 4AaCTOT Ta
(OHOHHUX CIIeKTpiB KpucTailiB cimeiicTBa MM'P2X6 (M - Sn, Cu, In; X - S, Se). MeTo[ioM CIIEKTPOCKOIIii
po3ciloBaHHA CBiTJIa MaHIeblITaMa-bpiyyiloeHa OTPMMaHO TEH30PU MPY>KHUX MOAYJIB SOCIIIKYBaHMX KPUCTAJIiB
y pisHuX (azax (CerHeToeJIEKTPUYHIN Ta NapaeeKTPUYHIl) Ta JOCTiIKEHO aHi30TPOIil0 aKyCTUYHUX
BJIACTUBOCTEN. BUBUEHO TeMIlepaTypHi aHOMaJlii XapaKTEPUCTUK NOIMPEHHS TIEeP3BYKY Ta POJIb aKyCTUYHUX
(DOHOHIB IIPU CEI'HETOENIEKTPUYHHUX (Pa30BUX Nepexoax. Po3paxoBaHo NUHaMIKy I'PaTKu KpUcTalis Sn2P2S6,
Sn2P2Se6 i TBepAnX PO34MHIB Ha iX OCHOBI 3 TPMBMMIiPHOIO MOP(OJIOTi€l0 KPUCTAIYHOI I'PAaTKU B MOZeJi
[IOJISIPU30BaHUX i0HIB, Ta KpucTany SnP2S6 3 1BOBUMIPHOIO MOP(OJIOTiEI0 KPUCTATIIYHOI I'PATKU B MOZEJIi JKOPCTKUX
ioHiB. 3MozIeIbOBaHa JYHAMIYHA HECTINKICTh Iepe3apsAKoIo i0HiB B KpucTanax Sn2P2S6 Ta Sn2P2Se6 Bimobpaskae
€KCIIEPMMEHTAJIBHO CIIOCTEPEKYBAaHY TEMIIEPATYPHY 3aJI€XKHICTh (POHOHHUX CIIEKTPIB IpU (Pa30BUX MEPEXOAX B
IaHUX crionykax. OTprMaHa MOKJIMBICTh«ABOMOIOBOI» KOHLIEHTPALiTHOI TOBEAiHKM IUCIEPCIHHUX TiJIOK M'SIKHX

donoHIB.



2. The thesis is dedicated to the elastic properties in the region of the hypersound waves and phonons spectra
studies of the MM'P2X6 (M - Sn, Cu, In; X - S, Se) crystals family. The elastic modulus tensor of crystals under
investigation in the different phases (ferroelectric and paraelectric) was obtained, and acoustic properties
anisotropy was investigated by Brillouin scattering spectroscopy techniques. The temperature anomalies of the
hypersound propagation characteristics and the role of acoustic phonons at ferroelectric phase transitions were
studied. The lattice dynamics of the Sn2P2S6, Sn2P2Se6 crystals and their solid solutions with a three-dimensional
morphology of the crystal lattice in the polarizable ion model and the SnP2S6 crystal with a two-dimensional
morphology of the crystal lattice in the rigid ion model was calculated. The modeled dynamical instability by ions
recharging in the Sn2P2S6 and Sn2P2Se6 crystals corresponds the experimental observed temperature behavior of
the phonons spectra at the phase transitions in these compounds. The possibility of “two-mode” concentration
behavior of the soft phonons dispersion branches was obtained.
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