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Pedepar:

1. Inceprariito NpucBs9eHO JOCTiIKeHHIO Di3MYHUX BIaCTUBOCTEH IOJIIKPUCTAIIB i TOHKUX IJTiIBOK apripofuTy
Ag8SnSe6, dpizuKo-xiMiYHMX OCHOB TEXHOJIOTII iX Oflep>KaHHsI Ta CTBOPEHHIO PE3UCTUBHO [1IEPEMHUKAIOUMX KOMIPOK
Ha ix ocHOBi. ONTUMi30BaHO (i3UKO-XiMiYHi OCHOBY OJlep>KaHHS MOJKpUCTaIivHOro Ag8SnSe6 ta po3pobyieHo
e(eKTUBHY TEXHOJIOTiI0 OTPUMAaHHS TOHKUX IUIBOK apripoiUTy METOLIOM CeJIeHi3allii MeTaslivHoi IIIiBKu Ag-Sn.
OpepskaHi NOJIKPUCTaIX Ta TOHKI IJTIBKU XapaKTePU3YIThCsl OPTOPOMOIUHOIO CTPYKTYPOIO IIPOCTOPOBOI IPyIU
Pmn?21 3 6;113pKMMU 32 3HAUEHHSIM [TapaMeTpaMU KPUCTAJIiYHOI IPaTKY 32 JaHUMU PEHTI€HOCTPYKTYPHOTO aHali3y.
Po3paxoBaHO 30HHO-€HEPreTUYHY CTPYKTYPY apripoauty Ag8SnSe6 Ta oKa3aHOo reHe3nC YTBOPEHHS 30HU
IIPOBiZHOCTI Ta BaJIeHTHOI 30HU. OTpUMaHO 3Ha4YeHHS INPUHU 3a60poHeH0i 30HU 0,75 eB y HabmKkeHHi
dyHKLioHAay JI0KasnbHOI rycTuTu Ta 0,66 €B y MeTofi NpoeKLiiiHO NpuegHaHUX XBUIIb. [IpoBeieHO TeOPETUKO-
rpymnosy knacudikanio ¢oHoHHUX MoA, Ag8SnSe6. [TokazaHO aKTUBHICTb Ta YACTOTH KOJIMBAHb Y CIIEKTPaX
KoMbiHaniiHOTrO po3cigHHs Ta [Y-cnexTpax. JocaimkeHo ciekTpu KPC, y SIKUX CIOCTepiraeThCsl OAVH IIiK, 110 €

KombiHamieo mikiB mpu 119,08; 168,43; 200,05 Ta 216,73 cm-1, sKi BinnoBigaTh BUCOKOCUMETPUYHUM KOJMBAHHSIM



cumetpii Al Ta mikiB pu 150,73 ta 212,75 cM-1, mo BifgnosizaoTs KOIMBHUM Mogam Bl ta B2 BinnosinHo. Y cniekrpax
IIOTJIMHAHHS B iHpayepBOHOMY Aiara3oHi Kpail GyHIAMEHTaJbHOTO OIITUYHOTO [IOTJIMHAHHS 3HAXOJUThCS [IPU
1512 um Ta BiAnosigae Mbk3oHHOMY nepexony 3 eHeprieto 0,82 eB. OTpuMaHo TeMIepaTypHY 3a/1€XKHICThb
doromominecuenuii apripoguty Ag8SnSe6. CrieKTpy XapaKTepu3yTbCS OAHUM aCUMETPUYHUM ITiKOM, SIKUH €
KOMOiHali€lo ABoX peKoMObiHaliHUX MiKiB 3 Makcumymamu 3a 0,85 ta 0,74 eB. CTBOpeHO TBEPIOTINIbHY
€JIEKTPOXiMiYHYy KOMipKy Ha OCHOBI TOHKUX IJIiBOK apripoguty Ag8SnSe6 3 akTUBHUM 10 iOHiB Ag+ cpibHUM Ta
0JI0KyBaJIbLHAM [I0 HUX rpadiTOBUM €JIeKTpOAamMu. BussieHo edeKT pe3aucTUBHOIO IepeMUKaHHs. [IpoBeseHo
IMIIEIaHCHI TOCIiIPKEHHS KOMIPKU Ta MOJIE€JIIOBAHHS BiTIOBITHUX MIPOLIECIB €JIEKTPUYHUMMU €KBiBAJIECHTHUMU

CXEMaMu.

2. The thesis is devoted to the physical properties, physical and chemical technology of synthesis Ag8SnSe6
argyrodite polycrystals and thin films and creation of resistive switching cells based on them. The technology of
crystal growth by direct melting of elemental Ag, Sn and Se was improved. It was developed the effective
selenization method for synthesis Ag8SnSe6 argyrodite thin films According to X-ray analysis the polycrystals and
thin film characterized by orthorhombic space group Pmn21 with similar lattice parameters. First time calculated
energy-band structure of Ag8SnSe6 argyrodite shows the genesis of the conduction and valence bands. Energy
band gap obtained by local density functional theory is 0.75 eV. By projector augmented wave method obtained
energy band gap value is 0.66 eV. A group-theoretical classification of phonon modes in Ag8SnSe6 argyrodite
carried out. Activity and frequency of modes in Raman scattering and IR spectra are presented. Raman scattering
spectra shows one peak, which is a combination of peaks at 119,08, 168,43, 200,05, 216,73 cm-1, which correspond
to high symmetric mode Al and peaks at 150,73 and 212,75 cm-1, which correspond to modes Bl and B2. In the
infrared region of absorption spectra measured fundamental absorption edge of Ag8SnSe6 argyrodite locates at
1512 nm and corresponds to interband electronic transition with the energy band gap of 0.82 eV. First time
investigated low temperature photoluminescence of Ag8SnSe6 argyrodite. The spectra are characterized by one
asymmetric peak, which consists of two recombination peaks at 0.85 eV and 0.74 eV. Peak at 0.74 eV refer to the
donor-acceptor recombination, while the peak at 0.85 eV is associated with radiative recombination between the
charges carriers in conduction and valence bands. First time fabricated solid state electrochemical cell based on
the Ag8SnSe6 argyrodite thin films with silver (active to Ag+ ions) and blocking (to Ag+ ions) graphite electrodes. In
the cell Ag/Ag8SnSe6 /C found resistive switching effect by the voltammetry measurement. Fabricated cell
characterization by Impedance Spectroscopy is carried out. Electrical equivalent circuit of the cell process is
identified.
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