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2. Lattice dynamics and effects of electron-phonon interaction in ferroelectrics of Sn2P2S6 type

Pedepar:

1. Incepranifina po60Ta IPUCBIY€HA BUBYEHHIO IIPOSIBiB AaHTaPMOHI3MY AMHAMIK/ FPATKU Ta €J1€KTPOH-(OHOHHO]
B3aeMOJii B crieKTpax KOMOGIHALIIHOTO PO3Cil0BaHHSI CBiTJIa, ONTUYHUX i [iieJIeKTPUYHUX BJIACTUBOCTSX B KPUCTAIAX
ThIy Sn2P2S6 Ha OCHOBI aHaJIi3y EKCIIEPUMEHTAJIbHUX JaHUX B PaMKaxX MOZEJIEeN ITOJIIPOHIB MaJIoro pajiycy Ta
MOJISIPOHHUX €KCUTOHIB, CTEPEOAKTUBHOCTI HENOiJIEHO] €JIEKTPOHHOI Napy Ta BaJI€HTHUX (PJIYKTyaLill [J1s1 KaTiOHiB
B KPUCTAJIiYHUX CTPYKTYpax, onucy (pa3oBUX JiarpaM Ta CIEKTPY (PJIyKTyalill CIIOHTAHHOI OJIIpU3allii B MOZAEi
KBAaHTOBUX aHTAPMOHIYHUX OCUUJIATOPIB 3 TPUSMHUM NOTEHIiasoM.Ha OCHOBI NEPIIONPUHIMITHUX PO3PAXYHKIB y
MO€IHAHHI 3 JaHUMMU ocTiKeHb criekTpiB KPC, niesieKTpuyHUX BIaCTUBOCTEN, POTO- Ta TEPMOJIIOMiHEeCIeHIIji

3aIIPOIIOHOBAHI MOJIeJli EHEPreTUYHMX Jiarpam, fKi MOSCHIOIOTh YTBOPEHHS €JIEKTPOHHUX i IiPKOBUX MOJISIPOHIB Y



criosykax Sn2P2S6 ta Sn2P2Se6. BctaHOB/IEHO, 110 3yMOBJIEH] IUCIIPONOPLiIOBaHHSM 3aps/iB KaTioHiB pocdopy
BaJIeHTHI QJIyKTyalii, Topsiy, 3i CyTTEBOIO CTEPEOAKTUBHICTIO HETIOIiZIeHO] eJIeKTPOHHOI IIapy KaTioHIiB 0J10Ba Sn2+,
BilirpaioTh BaXJIMBY POJib Y POPMYBaHHI CETHETOEJIEKTPUYHOIO CTaHy AJ1s1 KpucTaniB Sn2P25(Se)6 i Bu3Ha4aoTh
BJIACTUBOCTi KBAHTOBOT'O 11apaejIeKTPUYHOr0 CTaHy IPU HAsIBHOCTI C1a6KO CTepeO0aKTUBHUX KaTioHiB Pb2+ B
Kpucranax Pb2P2S(Se)6. BctaHOBIIEHO, IO 17151 CETHETOENIEeKTpUKa Sn2P2S6 criocTepeskyBaHi 3a JOIIOMOT010
CIIEKTPOCKOIIii KOMOiHaliTHOTO po3CiloBaHHS CBiTJIa TeMIIepaTypHa i TUCKOoBa TpaHcdopMallii OHOHHOTO CIIEKTPY
IIOTOJKYIOTBHCS 3 PO3PAaXxOBaHMMU B MOJIEJli aHTaPMOHIYHMX KBAHTOBUX OCLWISITOPIB 3 TPUSIMHUM JIOKAJIbHUM
IIOTEHLiaJIOM TEMIIEPATYPHOIO i TUCKOBOIO 3aJIEXKHOCTSIMM CIEKTPIB (JIyKTyalliil CeBAOCHiHA. [I71s mapyBaTrx
KpucCTaiB cerHeTuesekTpukiB CulnP2S(Se)6 nposiBu cyTTeBoro GOHOHHOTO AaHTAPMOHI3MY B TEMIIEPATyPHIiii
3aJIEXKHOCTI CIIEKTPiB KOMOIHAL[ITHOTO pO3Cil0BaHHS CBiTJIa 3yMOBJIEH] yCKIIaAHEHO0 (GOPMOIO 6araTosIMHOIO
noTeHuiany s GayKTyaliid CIIOHTaHHOI I0JIIpy3allii.

2. The dissertation is devoted to the study of the lattice dynamics anharmonicity and electron-phonon interaction
manifestations in the Raman spectra, optical and dielectric properties of Sn2P2S6 type crystals, based on the
analysis of experimental data within the framework of small-radius polaron models and polaronic excitons, the
stereoactivity of electron lone pair and valence fluctuations for cations in crystalline structures, the description of
phase diagrams and the spectrum of spontaneous polarization fluctuations in the model of quantum anharmonic
oscillators with a three-well potential. It has been found out that due to the disproportionation of charges of
phosphorus cations, the valency fluctuations, along with the stereoactivity of the lone electronic pair of tin Sn2+
cations, play an important role in the formation of the ferroelectric state for Sn2P25(Se)6 crystals and determine
the properties of the quantum paraelectric state in the presence of weakly stereoactive cations Pb2+ in crystals
Pb2P25(Se)6. It has been established that for ferroelectric Sn2P2S6 observed by Raman scattering temperature and
pressure transformations of the phonon spectrum agree with the predicted by model of anharmonic quantum
oscillators with a three-well local potential temperature and pressure dependences of pseudospin fluctuations
spectra. For layered crystals of CulnP2S(Se)6 ferroelectrics, the manifestation of essential phonon anharmonicity
in the temperature dependence of the Raman scattering spectra are preconditioned by the complicated form of
the multi-valued potential for the fluctuations of spontaneous polarization.
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