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Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHA O/IEP>KaHHIO TOHKYUX IIJIIBOK Ha OCHOBi CYyIIEpiOHHMX CIIOJIYK 3i CTPYKTYPOIO
apripoguty Cu6PS5X (X= I, Br), Cu6PSe5I Ta Cu7GeS5], nocikeHHIO B3aEMO3B 13Ky iX CTPYKTYPHUX, €J1IeKTPUYHUX,
MEXaHIYHKX Ta ONTUYHUX BJIACTUBOCTEN, BIUIMBY Ha HUX 30BHIIIHIX YNHHUKIB. Oflep>KaHO TOHKI IIiIBKM HA OCHOBI
CIIOJIYK 3i CTPYKTYPOIO apripOJUTy 3a AOIIOMOI0I0 MarHeTPOHHOTO pO3NuieHHs MimeHi Ta rexnosorii HiTUS.
BusBneHo, 1o 3i 36inbIIeHHSM BMIiCTy Mifli B TOHKUX IJTiBKax Ha ocHOBi Cu6PS5I eniekTpryHa NpoBigHICTD
HeJIiHINTHO 3pOoCTae, TBEPAiCTb, LIMPHHA IICEBNI03a00POHEHOI 30HU Ta ypOaxiBCbKa €Heprisl HeJliHiNHO 3MEHIIYIOThCH,
a IIOKa3HUK 3aJI0MJIEHHS HEJIiHINHO 306ibIIyeThCsl. 3MEHIIEHHs YPOaxiBCbKOi €Heprii CBiuuTh Ipo npouecu
yIOPSAKYBaHHS CTPYKTYPH, SIKi BiIOyBalOTbCS IPU 301/IbIIEHH] BMICTY Mifli B T1iBKax Ha ocHOBI Cu6PS51. Y

MOPiBHSIHHI 3 KDUCTAIIUYHMMMU apripoiUTaMU B TOHKUX IJ1iBKax Ha iX OCHOBI BUSIBJIEHO 3MEHILIEHHS €JIeKTPUYHO]



IIPOBIAHOCTI, 3MEHILIEHHSI LIMPYHU IICEBH03a00pOHEHO] 30HU, IOCUJIEHHS €JIEKTPOH-(POHOHHOI B3aeMoii,
30iIbLIIEHHS [TOKa3HMKA 3aJIOMJIEHHS Ta ypOaxiBCbKOi eHeprii, a BiTIOBiIHO — i 3pOCTaHHS CTPYKTYPHOTO
PO3YyNOpsIKyBaHHS. BCTaHOBIEHO 3HaYHE 30ibIIEHHS LIMPUH CMYT Y CIIEKTPAX PAMaHiBCbKOTO PO3CilOBaHHS
TOHKMUX IIJIIBOK Ha 0cHOBI Cu6PS51 y nopiBHsIHHI 3 MOHOKpUCTanom CubPS5I, 1m0 CBifunuTh PO aMOPHY CTPYKTYPY
OTPMMAaHUX IIIBOK, Y SIKMX 32 PaXyHOK OGJIMKHBOTO TIOPSIIIKY 30€piraloTbCsi CTPYKTYpHi rpynu PS4, cTpyKTypa IKUX,
OJIHaK, TOMITHO CIIOTBOPIOETHCSI. BUsiBIIEHO, 1110 3i 36i/1bLIIEHHSIM 4acy PEHTT€HiBCbKOTO Ta €JIEKTPOHHOTO
OIPOMiHEHHSI B TOHKUX IIJIiIBKax Ha OCHOBi apripofiUTiB BiiOYBAa€ThCS 3BMEHIIEHHS IIMPUHY NICEBA03a00POHEHO]
30HHU, 301/IbIIE€HHS YpOaxiBChbKOi €Heprii Ta N0Ka3HMKa 3aJI0MJIeHHS. 36i/blIeHHs yp6axiBChbKOi eHeprii BHACIIOK
PO3MMUTTSI KPAIO MOTJIMHAHHS CBITYUTD PO 3POCTAHHS CTPYKTYPHOT'O PO3YNOPSIKYBAaHHS BHACJIOK

PEHTreHIBCbKOTO Ta €JIEKTPOHHOT'O OIIPOMiHEHHSI.

2. The thesis is devoted to the preparation of thin films on the basis of Cu6PS5X (X= I, Br), Cu6PSe5I and Cu7GeS5I
superionic compounds with the argyrodite structure, the study of the relationship between their structural,
electrical, mechanical, and optical properties, as well as the influence of external factors on these properties. Thin
films were obtained on the base of compounds with the argyrodite structure using the method of magnetron
sputtering and HiTUS technology. It was found that with increasing copper content in Cu6PS5I-based thin films
their electrical conductivity nonlinearly increases, hardness, energy pseudogap, and the Urbach energy nonlinearly
decrease and the refractive index nonlinearly increases. The decrease of the Urbach energy indicates the
processes of the structure ordering that occurs at the copper content increase in the Cu6PS5I-based films. In
comparison with crystalline argyrodites, in the thin films on their basis, a decrease of the electrical conductivity
and the energy pseudogap is observed as well as an increase of the electron-phonon interaction, an increase of the
refractive index and the Urbach energy, and, consequently, the increasing structural disordering. The observed
considerable broadening of bands in the Raman scattering spectra of Cu6PS5I-based thin films compared to those
of the single crystals is the evidence for the amorphous structure of the films where due to the short-range order
the PS4 structural groups are preserved, although their structure is noticeably distorted. With increasing duration
of X-ray and electron irradiation of argyrodite-based thin films, a decrease in the energy pseudogap, as well as an
increase in Urbach energy and the refractive index, was revealed. The increase in the Urbach energy due to the
absorption edge smearing is the evidence for increasing structural disordering under the X-ray and electron
irradiation.
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