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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTuyHHX PyOpHK: 31.17.15

Tema gucepranii:
1. ®azoBi piBHOBAru Ta KpUCTajiyHa CTPYKTypa CrosykK y cucreMax {La, Gd, Er}-Cu-Ga-Si npu 600°C

2. Phase equilibria and crystal structures of compounds in the {La, Gd, Er}-Cu-Ga-Si systems at 600°C

Pedepar:

1. Ha ocHOBi peHTreH0(a30BOro, pEHTT€HOCTPYKTYPHOTO i 4aCTKOBO MiKPOCTPYKTYPHOTO, JIOKaJIbHOTO
PEHTI€HOCIIEKTPaJIbHOTO Ta AudepeHLiaTbHOr0 TEPMIYHOTO aHai3iB focimKkeHo (azosi piBHoBaru rpu 600°Cy
notpiiiHux cucremax {La, Gd, Er}-Cu-Ga y N0BHOMY KOHLIEHTpaliilHOMY iHTepBaJi Ta y YOTUPUKOMIIOHEHTHUX
cucremax {La, Gd, Er}-Cu-Ga-Si npu Bmicrti 20 i 33,3 ar.% pigkicHo3emesnpHOro metainy. [To6ymoBaHo i3oTepmivHi
nepepisu niarpam crany cucrem {La, Gd, Er}-Cu-Ga Ta {La, Gd, Er}-Cu-Ga-Si (npu BmicTi 33,3 at.%
piaxicHo3emesnpHOrO MeTaiy). IlifTBepAkeHo icHyYBaHHsI Ta YTOUHEHO ckiaf, 21 Ta 3HalieHo 22 HOBi TepHapHi
CIIOJIYKY; 117151 32 CIIOJIYK MOBHICTIO BUBHAYEHO KPUCTAJIUYHY CTPYKTYPY. Y YOTUPUKOMIIOHEHTHUX CUCTEMAX
BCTAHOBJIEHO MeXi IPOTSDKHOCTI TBEPAMX PO3UMHIB HA OCHOBI OiHAPHUX i TEpHAPHUX CIIOJIYK. BCTaHOBIEHO
icHyBaHHS lIECTH HETlePEPBHUX PsiB TBEPAUX PO34YMHIB 3i cTpykTypamu tumis AlB2 Ta a-ThSi2, a Takox m'stu
0OMEXEHUX YOTUPUKOMIIOHEHTHUX TBEPIVX PO3YMHIB. 3arajom NpoBeeHO OBHI CTPYKTYPHI YTOUHEHHS Ha
OCHOBI 142 MacuBiB TUPPaKLiHNX JAHUX Bill NOJIKPUCTANTIYHMX 3Pa3KiB i 8 MacHBiB Bi MOHOKPUCTAJIIB.
Pozmudposano yotupu HOBi cTpykTypHi THnU - GdCu2,95Gal,05, Erl4Cu47,04Ga3,96, TmCu8Ga4 i Tm14Cu46Ga5.



BcTaHOBJIEHO OCOGIMBOCTI YTBOPEHHS iHTEpMeTaniyHux ¢as y cucremax {La, Gd, Er}-Cu-Ga i {La, Gd, Er}-Cu-Ga-
Si, BI/IMB €J1eKTPOHHUX YMHHUKIB Ha GOPMYBaHHS IXHIX KPUCTANIYHUX CTPYKTYP. Y CIOJIyKax 3 BEJIMKUM BMiCTOM
Ga (Ga Ta Si) yTBOPIOIOTbCS CTAaTUCTUYHI CyMillli aTOMiB Masioro po3mipy, a B CIoJIyKax 3 BeJIMKUM BMicToMm Cu

CIIOCTEpiraeThCst TEHAEHLiS 10 BIOPSAKYBAHHS aTOMIB 3 yTBOPEHHSIM Kiactepis [Cun].

2. The phase equilibria at 600°C in the ternary {La, Gd, Er}-Cu-Ga systems in the whole concentration range, and
in the quaternary {La, Gd, Er}-Cu-Ga-Si systems at 20 and 33.3 at.% R (rare-earth metal), were investigated using
X-ray diffraction and, in part, microstructure, energy-dispersive X-ray and differential thermal analyses.
Isothermal sections of the phase diagrams of the {La, Gd, Er}-Cu-Ga and {La, Gd, Er}-Cu-Ga-Si systems (at 33.3
at.% R) were constructed. The boundaries of the solid solutions based on the binary and ternary compounds were
determined. The existence of 21 ternary compounds was confirmed and 22 new ternary gallides were discovered in
the above-mentioned and related systems. The crystal structures of 32 compounds were completely determined.
The existence of six continuous solid solutions with the structure types AlB2 and a-ThSi2, and five limited
substitutional solid solutions, was established in the quaternary systems. In total, complete structural refinements
were carried out from 142 powder and 8 single crystal X-ray diffraction patterns. Four new structure types,
GdCu2.95Gal.05, Er14Cu47.04Ga3.96, TmCu8Ga4 and Tm14Cu46Ga5, were discovered. The main features of the
formation of intermetallic phases in the {La, Gd, Er}-Cu-Ga and {La, Gd, Er}-Cu-Ga-Si systems and the influence of
electronic factors on their crystal structure were studied. For the compounds with high Ga (Ga and Si) content,
statistical mixtures of small-size atoms were found, whereas for the compounds with high Cu content, a tendency
towards atom ordering with the formation of [Cun] clusters was observed.
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