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Pedepar:

1. lnceprariiio nprucBsi9eHO pO3pOoOLi ONITUMATBHUX CIIOCO0IB CUHTE3y GiHapHUX 1 CKyIafHUX (PTOPUIIB IaHTaHIiB
Ta ix cucTeM, BUBUEHHIO 3aKOHOMIpPHOCTE NOBEIiHKY Ta B3aeMOolii pTOPUiB JJaHTaHiMiB, 110 MAIOTh Pi3Hi CTyIIeH]
OKMCHEHHS, [IpY BUCOKUX TEMIIEpaTypax y BaKyyMi, iHepTHill aTMoc¢epi, Ha MOBIiTPi, OTPMMaHHIO TOHKOILJIiBKOBUX
MIOKPUTTIB HA OCHOBI IMX (GTOPULIIB 3 BUCOKAUMHU ONTUYHUMMU Ta €KCILTyaTallilHUMU BJIACTUBOCTSIMU Ta BUBYEHHIO
iXHIX ONTUYHUX XapakTepucTuK. CHHTe30BaHO OGiHapHi GTOPUAU JIaHTaHIiLiB y cTyneHsax okucHeHHs (II) it (IV),
BCTAHOBJICHO HANOisIbII MiIXOs11i TEMIIEPATyPHI PEXXUMU Ta ra30B€ CEPELOBUIIE [JIs1 iX CUHTE3Y, BUBHAUYEHO
iHTepBanu ix TepmocTtabinbHOCTi. JocnimkeHo cucremu EuF2-EuF3, EuF3-Ln'F3 (me Ln'F3-CeF3, TbF3, PrF3), CeF3-
LnF3 (me LnF3 - YbF3, SmF3, TmF3). BcTaHOBIEHO YTBOPEHHS TBEPAMX PO3YMHIB HA OCHOBI BUXiTHUX (PTOPHUTIIB B
LMX CUCTEMaX, BUBHAYEHO 06J1aCTi CTabiIbHOCTI Ta TEMIIEPATYPX YTBOPEHHS HOBUX (a3. BusiBieHo, o0 npu
3POCTaHHI TEMIIEPATYPU Bifi0yBa€ThCS 3MEHIIEHHSI KiIbKOCTI BUXigHUX ¢a3 LnF3 - Ln'F3 Ta yrBOpeHHs HOBUX (a3 -
LnF2 #1 Ln'F4. BuyeHo criektpu /B 3pa3kiB cucteM, CHHTE30BaHUX 32 Pi3HUX TeMIiepartyp, B YO, Bupumomy ta

onvxkHbOMY IY - mianazoni. BusHaueHo napameTpy MarHiTHOI ClipUMHSTIANBOCTI. JlocyifKeHi cuctemu 3a



iHTEHCUBHICTIO B3aeMOJii MOXXHa po3micTuTu B HacTynHui psan: EuF3-CeF3> YbF3-CeF3> SmF3-CeF3> TmF3-CeF3
? EuF3-TbF3> YbF3-TbF3> SmF3-TbF3> EuF3-PrF3. BuBueHo oNnTuyHi Ta €KCIIyaTalliiiHi BIaCTUBOCTI CUCTEM
EuF2-EuF3, EuF3-CeF3 i1 CeF3-YbF3 y TOHKOIJIIBKOBOMY CTaHi. BCTaHOBJIEHO, 1110 TOHKOILJIiBKOBi IIOKPUTTS,
OTPUMaHi METOJIOM TEPMIYHOTO BUIIAPOBYBAaHHS y BaKyyMi, B OCHOBHOMY MiCTSTb BUCOKOTEMIIEPATYyPHY a3y ?-
EuF3 Ta BUABIAIOTH BUCOKI €KCIIyaTallifiHi BIaCTUBOCTI. Ki0o4oBi ciioBa: GpTOpUH, JaHTAHIgU, CUHTE3, CTPYKTYpPA,

ONTWYHi Ta €KCIUIyaTaliliHi BJJACTUBOCTI.

2. The dissertation is devoted to the development of optimal synthesis methods of binary and complex fluorides of
lanthanides and their systems, the study of regularities of behaviour and interaction of fluorides of lanthanides
with variable degrees of oxidation at high temperatures in vacuum, in inert atmosphere, and in air, obtaining the
thin-film coatings on the basis of these fluorides with high optical and operational properties and studying their
optical characteristics. Synthesized binary fluorides of lanthanides in oxidation states (II) and (IV), the most
suitable temperature modes and gas atmosphere for their synthesis are positioned, their thermal stability intervals
have been determined. The systems EuF2 - EuF3, EuF3 - Ln'F3 (where Ln'F3 - CeF3, TbF3, PrF3), CeF3 - LnF3
(where LnF3 - YbF3, SmF3, TmF3) are researched. The formation of solid solutions based on initial fluorides in
these systems is stated, the fields of stability and temperature of formation of new phases are defined. It is found
that increasing temperature results in a reduction of an amount of initial phases LnF3 - Ln'F3 and formation of
new phases - LnF2 - Ln'F4. The diffuse reflectance spectra of samples of the systems, calcinated at different
temperatures in UV, visible, and near infrared ranges are recorded. The parameters of magnetic susceptibility are
established. The investigated systems in the intensity of interaction can be placed in the following series: EuF3 -
CeF3 > YDF3 - CeF3 > SmF3 - CeF3 > TmF3 - CeF3 ? EuF3 - TbF3 > YbF3 - TbF3 > SmF3 - TbF3 > EuF3 - PrF3.
Optical and operational properties of the systems EuF2 - EuF3, EuF3 - CeF3 and CeF3 - YbF3 in the thin-film state
are studied. It is established that the thin-film coatings produced by the method of vacuum evaporation, contain
mainly a high-temperature phase ?-EuF3 and demonstrate high optical and operational properties. Keywords:
fluorides, lanthanides, synthesis, structure, optical and operational properties.
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