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1. ,HOMCHHH CTPYKTYypa Ta a3oBi INEPETBOPEHHA Y Xa]’[bKOI‘eHiﬂHI/IX CeI‘HeTOC]IeKTpI/IKaX—HaHiBHpOBi,HHI/IKaX Ta

CETrHETOEJIAaCTUKAX

2. Domain structure and phase transformations in chalcogenide ferroelectrics-semiconductors and ferroelastics

Pedepar:

1. Incepraniiina po60Ta IpUCBIYEHA JOCiIKEHHIO JOMEHHO] CTPYKTypU CETHETOEeJIEKTPUYHUX KpUcTasiB Sn2P2S6
ta SbSI i cernetToesnacTUYHMX KPUCTAJIIB Ta TBEPAUX PO3YMHIB ciMelicTBa aprupoautis Tuny Cu6PS5Br(1,Cl).
[Toka3aHO MOJKJIMBICTb iCHYBaHHS, NIOPS], 3 €JIEKTPOHEUTPAIbBHUMU JOMEHHUMU CTiHKaMHU, 3apsiIpKEHUX JOMEHHNX
rpaHulb, HAXWJIEHUX [0 MOJIIPHOTO BeKTOPa. [IpoBeieHO NOCTiIKeHHSI MaKpOAe(dEKTHOI CTPYKTYPU KPUCTAJIiB
Sn2P2S6. JocyimpkeHa JOMEHHA CTPYKTypa HOMiHAJIbHO YUCTUX Ta 3MilaHuX KpucTaiiB cucremu Cu6PS5Br(I,Cl).
3anponoHOBaHO ONUC peasbHOi CTPYKTypu KpucTana Cu6PS5Br sik npupoaHoi HaarpaTku 4j1s Ky6iuHoi npadasu 3
MTOBHICTIO 3a[IOBHEHVMMMU MO3UIiSIMYA aTOMIB MiJli, HAa BilMiHy BiJi peaJbHOTO 3ar10BHEHHS 33%. ICHyBaHHS peajibHOI
KyO6iuHOI rpaHeleHTPOBaHOI HalrpaTku -43c¢ 6ys10 BUsIBIEHO 1151 ckuafniB Cu6PS5Brl-xIx 3 mifBuileHUM BMiCTOM
fiony (x ? 0,5). Ha OCHOBI CyKYITHOCTI IaHUX I10 CIIOCTEPESKEHHIO IOMEHHOI CTPYKTYPU, PEHTT€HOCTPYKTYPHOMY Ta
KJIOPMMETPUYHOMY aHaJi3y Ta BUBUYEHHIO TEMIIEPATYPHUX 3aJIEKHOCTEN IBUIKOCTI yIbTPa3ByKy, TEPMIYHOTO

PO3LIMPEHHS Ta [IPOBiAHOCTI 3alIpOIIOHOBAHO KOHLIEHTPaLiHy ¢a3oBy fiarpamy 3mimanux kpucrasuis Cu6PS5Brl-



xIx.

2. The thesis is dedicated to investigations of domain structure of the ferroelectrics Sn2P2S6, SbSI, as well as pure
and mixed ferroelastic crystals Cu6PS5Br(I,Cl) of argyrodite family. Real domain structure of these crystals was
visualized using chemical etching, AFM and optical methods. A possibility of existence of charged domain
boundaries, inclined to the polar vector, in addition to the neutral ones (parallel to the polar vector) was
demonstrated. . . A real structure of the Cu6PS5Br crystals is described as a natural super-lattice based on the
cubic pra-phase with fully occupied copper positions, as compared with the real occupancy 1/3. The cubic super-
lattice -43c exists for iodine-enriched compositions with x ? 0,5. For clarification of the temperatures and
characteristics of the phase transformations and crystal structures in these studied crystals, the X-ray and
calorimetric analyses in Cu6PS5Brl-xIx samples were carried out in a wide temperatures range. A "temperature-
concentration” phase diagram of the Cu6PS5Br1-xIx mixed crystals is proposed basind on the the domain structure
observation, as well as the temperature dependences of the physical properties and X-ray scattering.
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