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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. EHepreTuuHi ciekTpu Ta GOTOIHYKOBaHI SIBUIIA B CETHETOEJIEKTPUKAX-HaMiBIPOBiTHMKAX TUIly Sn2P2S6

2. Energy spectra and photoinduced phenomena sn the ferroelectrics-semiconductors of the Sn2P2S6 type.

Pedepar:

1. Inceprarist npuCBsY€Ha BUBYEHHIO CIIEKTPIB eJIeMeHTapHUX 30y1KeHb (POHOHHUX i €JIEKTPOHHUX),
(OTOIHAYKOBAHUX SIBULL, HEJIIHITHO-ONTUYHUX XapaK-TEPUCTHUK, a TAKOX 0COOJIMBOCTEN Pa30BUX [1EPEXO/IiB Ta
IOMEHHOI CTPYKTYPH MOHOKPUCTAJIiB CETHETOEJIEKTPUKIB - HalliBNPOBigHUKIB TUIy SNn2P2S6. OcobamBa yBara
npujisieHa BUBYEHHIO MOXKJIMBOCTEN NMPAKTUYHOTO 3aCTOCYBAHHS LIUX KPUCTAIB K (poTopedpakTUBHOTO
MmaTepiany. BctaHoBIeHO, 0 (Pa30oBUil Nepexif, y JaHUX KpUCTalaX 3yMOBJIEHUI OJJHOYACHUM 3MillleHHSM 3
LIEHTPOCHMETPUYHUX MO3ULi NTapadasy Ta yIOpsIKyBaHHSIM y JIOKaJIbHOMY JIBOMIHIMyMHOMY IOTEHLiasi
CErHeTOAKTMBHUX KaTiOHIB 0J10Ba. JlocipkeHa eJleK-TPOHHA CTPYKTypa Sn2P2S6, a TakoX (POTOIHAYKOBaHi 3MiHU
[I0TO ONTHUYHUX Ta €JIEKTPUYHUX [1apaMeTpiB. BUBUeHUI eJeKTPOONTUYHUY eeKT Ta HesTiHiIHHO-OITUYHI XapakK-
tepuctuku Sn2P2S6. JlocaimkeHi poropedpakTyBHI NapamMeTpy LIUX KPUCTAJIB Ta JOCITHYTE 3HaYHe iX
MiABUILEHHS TEXHOJIOTIYHUMHU METOJAMU. 3 BUKOPHUCTAHHSIM TaKUX KPUCTAJIB Peali30BaHO Psif IPAKTUYHUX CXEM
InuHamiuHoi rosiorpadii, 30Kkpema, AuHamivHa (PinbTpalis Ta KOpessiLis 300pakeHb, 00EPHEHHSI XBUJIbOBOTO (POHTY

JIa3€pHOTrO BUIIPOMIHIOBaHH4. 3allPONIOHOBaHI HOBi METOJIMKY AOCIIiIKEHHS IPOCTOPOBOTO PO3NOIITY



VHITNOJIIPHOCTI Ta IEPEMUKAHHS JOMEHHOI CTPYKTYPH Y KpUcTanax Sn2P2S6 Ha 0CHOBi poTOpedppakTHBHOrO

edexkry. [TokazaHo, 10 JOMEHHa CTPYKTypa Y UX KpUcTaaax GOpMYeThCs 3apsIyKeHMMU JOMEHHUMU CTiHKaMHU.

2. The thesis is devoted to the studies of the elementary excitation spectra (electrons and phonons), photoinduced
phenomena, optical non-linearity, as well as the peculiarities of the phase transitions and domain structure of the
Sn2P2S6 type ferroelectrics - semiconductors. Special attention was paid to the study of the possibilities of its
applications as a photorefractive material. It is established that the phase transition in these crystals occurs with
the simultaneous displacement of the ferroactive tin ions from center-symmetrical sites in paraelectric phase and
its ordering in the local two-well potential. The electronic structure, as well as photoinduced changes of the
optical and electric parameters are studied. The electro-optic effect and optical non-linearity of the Sn2P2S6 are
investigated. The photorefractive properties of the studied crystals are examined, and a pronounced enhancement
of these parameters were achieved by using technological methods. Using these crystals, a set of the practical
schemes of the dynamic holography were realized, partially, image dynamic filtering and correlation, laser beam
wavefront conversion etc. New methods of the unipolarity space distribution and domain switching based on the
photorefractive properties of Sn2P2S6 are proposed. It is shown that the domain structure in these crystals is
formed by charged domain walls.
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