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V. BimomocTi npo guceprauiio
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Tema gucepranii:

1. BniuB i0HHOI iMITJIaHTAaLlil Ha OIITUYHI BJIACTUBOCTI KPUCTaJIiB Ta TOHKUX IJIiBOK Ha 0cHOBi Cu6PS5X (X= I, Br)

2. Influence of ion implantation on optical properties of crystals and thin films based on Cu6PS5X (X= I, Br)

Pedepar:

1. Inceprauiiina po6oTa IpucBSYeHa JOCiIKEHHIO BIIJIMBY i0HHOI iMIIaHTaLii cipkoto i pocdopom Ha ¢asosi
Iepexojiy, CTPYKTYPHI Ta ONTUYHi BacTUBOCTI KpucTaniB Cu6PS5X (X= I, Br) i TOHKMX IJIiBOK Ha iX OCHOBI.
[IpoBeneHO CTPYKTYpPHI (CKaHyl04Ya eJIEKTPOHHA MiKPOCKOMisl, aTOMHO-CUJIOBA MiKPOCKOIIisl, EHEProAUCIepCiliHa
PEHTreHiBChbKa CIIEKTPOCKOIIisl, pEHTT€HOCTPYKTYPHUI aHasli3) Ta ONTUYHI (KoMOiHalliliHe PO3CiloBaHHS CBiTJIa, Kpail
ONTUYHOTO IOTJIMHAHHS, POTOJIIOMIHECLEHLLis) LOCTIIPKEHHS HEIMIIJIAaHTOBAHUX, Ta iIMIIJIAaHTOBAaHUX IIPU Pi3HUX
3HaueHHsIX payeHcy KpucraniB Cu6PS5X (X= 1, Br). BcraHoBseHo, 110 iMmiaHTanis cipkoio Ta pocpopom
IIPU3BOJUTH [10 BUHUKHEHHS HA IIOBEPXHi KPUCTAJIIB iHIYKOBAHUX CTPYKTYPHUX Je(EKTIB i IOMITHO BILJIMBa€ Ha
KoMbiHalliliHe po3ciloBaHHS CBiT/a, poTomoMiHecHeH1io, (a30Bi nepexoau, napameTpu Kpai ONTUYHOTO
NOTJIMHAHHS, €eKCUTOH-(OHOHHOI B3aeMOIii Ta CTPYKTypHE PO3yNOpsiAKyBaHHs B Kpructanax Cu6PS5X (X= I, Br).
Opnepykano amop@Hi ToHKi miBku Cu6PS5I 3a 101oMoOro HepeakTUBHOTO PalioYaCTOTHOTO MarHETPOHHOTO

HalWJIEHHS 1 JOCJIIPKEHO IX CTPYKTYPHI Ta ONTUYHI BJIaCTUBOCTI. BUsIBIEHO, IO iMIIJIaHTallisl iOHAMU CipKY i



dbocdopy BuKIMKae y TOHKUX ITiBKax Cu6PS5] 3MiHM ONITUYHYX [TapaMeTPiB Ha MOPSIOK 6ifibii, HIX Y BiAOBiZHMX

KpHUCTaJIax.

2. The thesis is devoted to the studies of the influence of ion implantation by sulphur and phosphorus on phase
transitions, structural and optical properties of Cu6PS5X (X= I, Br) crystals and thin films on their base. Structural
and optical studies of unimplanted and implanted with different fluence values Cu6PS5X (X= I, Br) crystals were
carried out using techniques of SEM, AFM, EDX, X-ray diffraction as well as techniques of Raman scattering,
optical absorption, and photoluminescence. lon implantation by sulphur and phosphorus leads to the formation of
induced structural defects on the crystal surface as well as to substantial effects on Raman scattering,
photoluminescence, phase transitions, the absorption edge parameters, parameters of exciton-phonon interaction
and structural disordering in Cu6PS5X (X= I, Br). Structural and optical properties of Cu6PS5I thin films deposited
by non-reactive radiofrequency magnetron sputtering were studied. It is shown that ion implantation by sulfur
and phosphorus causes changes of the optical pseudogap and the Urbach energy in Cu6PS5I thin films by an order
of magnitude higher than in the corresponding crystals.
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