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2. Electrical and optical properties of Cu6PS5X (X= I, Br) crystals, composites, and solid solutions on their base

Pedepar:

1. Incepraniiina po60Ta IpUCBIYEHA JOCiIKEHHIO €JIEKTPUYHUX Ta ONITUY-HUX BJIaCTUBOCTEN CyNepiOHHUX
kpucranis Cu6PS5X (X= I, Br), KOMIO3UTiB i TBEpPAUX PO3UMHIB Ha X OCHOBI. BUBY4€HO 0CO6IMBOCTI KOMOIHALIIHOTO
PO3CilOBaHHSI CBiTJIa Ta BUSIBJIIEHO OJJHOMOJIOBUI1 XapakTep rnepebysoBr GOHOHHUX CIEKTPIiB IPU KATIOHHOMY
3amimeHHi Cu Ag, ypbaxiBCbKy I1OBEIiHKY Kpalo OIITUYHOTrO IIOTJIMHAHHS, 8 TAKOXX BCTAHOBJIEHO, 1110
KOPOTKOXBUJIbOBUI Kpall CIIEKTPIB LU(Y3HOTO BifiOMBaHHS 3MIIlyeThCS Y JOBOXBUJIbOBY 00JIaCTb [IPY 3aMillleHHi
aromiB Cu aTomamu Ag. [IpoBeeHO NOCiIKeHHS JIOMiHECLIeHIil Ta KOMOiHaLiTHOTO pO3CilOBaHHS CBiTJ/Ia B MiKpO-
Ta HAHOKPHUCTAJIIYHUX CcynepioHHUX nposigHukax CubPS5X (X= I, Br). BcTaHOBIEHO CyTTEBUI BIJINB PO3MIPHUX
edeKTiB Ha KOMOiHalliliHe PO3Cil0BaHHS, IPOAHAII30BaHO 3MiHU OPMU KOJIMBHUX CMYT i 3'1COBaHO, 1110
CIIOCTEPE’XyBaHi 3MiHU € ITPOSIBOM II0BEPXHEBUX (POHOHHUX MO[I. 3'ICOBAHO, 10 3MEHIUIEHHS PO3MipiB
HAHOKPUCTAJIIB [IPUBOAUTE 40 KOPOTKOXBUJIbOBOI'O 3MillI€HHS CMYT JIIOMiHECLEHLIi, 10 3MiHM iX MiBIMPUHMY, A

TaKOX [0 [I€PEPO3NO/AiNy iIHTEHCUBHOCTEN MI>K HUMM.



2. The thesis is devoted to the studies of electrical and optical properties of Cu6PS5X (X= I, Br) superionic crystals,
composites, and solid solutions on their base. The main features of Raman scattering were studied, the one-mode
type of the phonon spectra transformation at Cu Ag cationic substitution was observed. The Urbach behaviour of
the optical absorption edge was revealed, the short-wave edge of diffusive reflection spectra was shown to be
shifted towards longer wavelengths at Cu Ag substitution. Luminescence and Raman scattering studies in micro-
and nanocrystalline Cu6PS5X (X= I, Br) superionic conductors were performed. An essential influence of size
effects on the Raman scattering was shown, from the analysis of the vibrational bands lineshape variation the
observed changes were concluded to be the manifestation of surface phonon modes. The nanocrystal size
reduction was found to lead to a short-wavelength shift of the luminescence bands, their halfwidth variation and a
redistribution of their intensities.
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