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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:

1. EnexTpoHHa CTPYKTypa AUXaJbKOTEHIiNiB KPEMHIIO i repMaHito Ta cynepioHikiB M2Si(Ge)S3 (M = Li, Na, Ag)

2. The electronic structure of silicon and germanium dichalcogenides and superionics M2Si(Ge)S3 (M = Li, Na, Ag)

Pedepar:

1. Inceprauiiina po60Ta NpUCBIYEHA JOCIIPKEHHIO i3 IepIINX IPUHIUIIB €JIeKTPOHHOI CTPYKTYPH, XiMiYHOTO
3B'S13KY 1 ONTUYHUX BJIACTUBOCTEN Pi3HUX NOJIMOPPHUX POPM IUXaNbKOTEHIIB KPEMHIIO i repMaHito,
CECKBiTeJIypuAy KpEeMHIIo Ta cynepioHiki Tuny MI2AIVS3 (M = Li, Na, Ag; AIV = Si, Ge). [IpoBezieHO OPiBHSIIbHA
aHaJIi3 BIJIMBY i30KaTiOHHOTO 1 i30aHIOHHOHTO 3aMillleHHs B Kpuctanax AIVBVI2 Ha eIeKTpOHHY CTPYKTYPY JaHUX
crionyk. BcraHosieHo, mo aHioHHe S-Se Ta kationHe Si-Ge 3aMillieHHs B 6iHapHUXx crojykax AIVBVI2 npusonuts
IO 3MEHIIEHHS 3arajbHOi IIMPHHU BaJIEHTHOI 30HU i IIMPUHY 3a00pOHEHOI WinnHU. OCOOIMUBICTIO €1IEKTPOHHOTO
CIIeKTpa y BaJIeHTHIl 30Hi 6iHapHux AIVBVI2 i noTpiiianx MI2AIVS3 criosiyk € HasiBHICTb TPhOX BiJOKpEMJIEHUX
nifg30H chopMOBaHUX ribpuauM3alli€lo s- i p-cTaHiB aHioHa 11 KaTioHa. [IpoBeieHO KOMIIJIEKCHE MOCiIKeHHS
€JIEKTPOIPOBiNHOCTI, CIIEKTPiB KpailoBOro NOTJIMHAHHS i POTONPOBIAHOCTI apyBaTUX KpucTais Si2Te3 B
IIMPOKOMY iHTepBaJii Temnepatyp. BusiBineHo ypbaxiBcbky popmMy Kparo NOTJIMHAHHS B KpUCTalidyHOMY Si2Te3,

00yMOBJIEHY CUJIBHOIO €JIeKTPOH-(OHOHHOIO B3aeMOJIi€l0. [3 aHai3y KpUCTaIiYHOI CTPYKTypU Ta IPOCTOPOBOTO



PO3IOisly T'YCTMHU €JIEKTPOHHOTO 3apsiy ciigye, mo B cynepionikax Li2SiS3 i Na2GeS3 B KOBaJIEHTHO 3B'SI3aHOMY
Kapkaci i3 TeTpaenpis [SiS4] Ta [GeS4] HasBHi "TyHeni" 3 MiHIMaIbLHOIO €JIEKTPOHHOIO T'YCTHHOIO, SIKi CIIyKaTh

KaHaJIaMU [ IEPEMILEHHS iOHIB JIy)KHUX METaJliB, Y/M i 3yMOBJIEHA IX BUCOKA iOHHA IIPOBiHICTb.

2. The thesis is devoted to the investigation from the first principles the electronic structure, the chemical bond
and optical properties of different polymorphic phases of silicon and germanium dichalcogenides, silicon telluride
Si2Te3 and superionics of MI2AIVS3 (M = Li, Na, Ag; AIV = Si, Ge) type. The comparative analysis of the influence of
isocationic and isoanionic substitution in AIVBVI2 crystals on the electronic structure of the present compounds
was carried out. It is established that anionic S-Se and cationic Si-Ge substitution in AIVBVI2 binary compounds
leads to a decrease of the total width of the valence band and the band gap. The feature of electronic spectrum in
the valence band of binary AIVBVI2 and ternary MI2AIVS3 compounds is the presence of three separated subbands
formed by hybridization of s - and p- states of anion and cation. A comprehensive study of the electrical
conductivity, absorption edge and photoconductivity spectra of Si2Te3 layered crystals was performed in a wide
temperature range. It was revealed that the Urbach form of the absorption edge in crystalline Si2Te3 due to a
strong electron-phonon interaction. From the analysis of the crystal structure and a spatial distribution of the
electron charge density it follows that in Li2SiS3 and Na2GeS3 superionics in covalently bound skeleton of [SiS4]
and [GeS4] tetrahedra there are "tunnels" with minimal electron density, which serve as channels for moving of
alkali metals ions, and this is caused their high ionic conductivity.
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