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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.19

Tema gucepranii:

1. Innamika rpaTku Ta edeKkTu eneKTpoH-POHOHHOI B3aEMOIi B CETHETOeIeKTPpUKaxX TUIy Sn2P2S6

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

Pedepar:

1. Incepranifina po60Ta NpUCBIY€HA BUBYEHHIO IIPOSIBiB aHrapMOHI3My JMHAMIKU IPAaTKU Ta €J1e€KTPOH-(POHOHHO]
B32€MO/Iii B ClIEKTpaxX KOMOiHALiTHOrO pO3CiloBaHHS CBIiTJIa, ONTUYHUX i Ji€JIeKTPUYHUX BJIACTUBOCTSX B KPUCTaax
Tuly Sn2P2S6 Ha OCHOBI aHaJli3y EKCIIEPUMEHTAJIbHUX JAHUX B PaMKax MOZEJIEN MOJIAPOHIB MaJIOTo pajiycy Ta
IIOJISIPOHHUX €KCUTOHIB, CTEpEOaKTUBHOCTI HEIOijieHOi eJIeKTPOHHOI Tapy Ta BaJleHTHUX (JIyKTyaLill [J1s1 KaTiOHiB
B KPMCTaJIiUHUX CTPYKTypax, onucy ¢asoBUX Jiarpam Ta CIeKTpy (JyKTyaliill CIIOHTaHHOI ospu3aliii B Mogei
KBaHTOBUX aHTAPMOHIUYHUX OCLUJIATOPIB 3 TPUSIMHUM MOTEHLiazoM.Ha 0OCHOBI IepIIONPUHIMITHUX PO3PAXyHKIB Y
MOETHAHHI 3 TAHUMMU [OCTiIKeHb crieKTpiB KPC, miesleKTpuYHUX BIaCTUBOCTEN, POTO- Ta TEPMOJIIOMiHECIIeHIIji
3aIIPOIIOHOBAHI MOJIEJli EHEPreTUYHUX Jiarpam, SIKi OSICHIOIOTh YTBOPEHHS €JIEKTPOHHUX i IiPKOBUX IIOJISIPOHIB Y
crionykax Sn2P2S6 Ta Sn2P2Se6. BctaHOBIEHO, 110 3yMOBJIEHI AUCIIPONOPLIiIOBAaHHSIM 3apsifiB KaTioHiB pocdopy
BasIeHTHi QJIyKTyallii, NOPS/ 31 CYTTEBOIO CTEPEOAKTUBHICTIO HETIOIiJIEHOI €JIEKTPOHHOI apy KaTiOHiB 0J10Ba Sn2+,

BiZlirpaioTh BaXJIMBY POJib Y POPMYBaHHI CErHETOEJIeKTPUYHOI0 CTaHy AJ1s1 KpucTaniB Sn2P2S5(Se)6 i Bu3HavaoTh



BJIACTUBOCTi KBAHTOBOTO 11apaeJIeKTPUYHOrO CTaHy IIPU HAsIBHOCTI C1abKO CTepeO0aKTUBHUX KaTioHiB Pb2+ B
Kkpuctanax Pb2P2S(Se)6. BctanoByieHo, 1o 1J1s1 cerHeToesieKTpuKa Sn2P2S6 criocTepeskyBaHi 3a 1OIMIOMOT0I0
CIIEKTPOCKOIIii KOMOiHALIIHOTO pO3CiloBaHHS CBiTJIa TeMIIEpaTypHa i TUCKOBA TpaHcdopMallii GOHOHHOTO CIIEKTPY
MOTOJKYIOTHCS 3 PO3PAXOBAaHMMU B MOJIEJli aHTAPMOHIYHUAX KBAHTOBUX OCLWISITOPIB 3 TPUSIMHUM JIOKAJIbHUM
IIOTEHLiaJIOM TEMIIEPATYPHOIO i TUCKOBOIO 3aJIEKHOCTSIMU CIIEKTPiB (JIyKTyalliil IceBhocmiHa. [l mapyBaTUux
KpHUCTaiB cerHetuesekTpukis CulnP2S(Se)6 rnposiBu cyTTeBOoro GOHOHHOTO aHTAPMOHI3MY B TEMIIEPATyPHIil
3aJIESKHOCTI CIIEKTPiB KOMOIHALIIHOTO PO3CiI0OBaHHS CBiTJIa 3yMOBJIEH] YCKJIaJHEHOIO (POPMOIO 6araToOSIMHOTO
NoTeHLjaly 17151 QJIyKTyalill CIIOHTAHHOI NOJIsIpU3aliii.

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 Sn2P2S(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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