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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliaai3oBaHOi BY€HOI pagu): [l 35.051.10
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Micue3HaxoaKeHHS: ByJI. YHiBepcureTchbka 1, M. JIbBiB, JIbBiBCbKa 0011., 79000, YkpaiHa
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Kopg 3a €IPIIOY: 02070987
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTuyHHX PyOpHK: 31.17.15

Tema gucepranii:
1. IsoTepmivni nepepisu (600°C) miarpam cTaHy Ta KpUCTajliuyHi CTPYKTypH crionyk cucrtem {Dy,Yb}-Ga—{Si,Ge}

2. Isothermal sections (600°C) of the phase diagrams and crystal structures of compounds of the systems
{Dy,Yb}-Ga-{Si,Ge}

Pedepar:

1. MeTomamu peHTreHiBCbKOro (pa3oBOro Ta CTPYKTYPHOTO aHasli3iB, CKaHyI04u0i €JIeKTPOHHOI MiKpOocCKoii Ta
JIOKQJIbHOTO €HEProJuCIIepCiiHOrO PEHTI€HIBCbKOTO CIIEKTPAJIbHOTO aHali3y BIIEpIIE BU3HAYEHO (Pa30Bi piBHOBAru
Ta KPUCTAJIiYHY CTPYKTYPY CHOJYK y NOTpiliHuX cuctemax {Dy,Yb}-Ga—{Si,Ge} npu 600°C. Briepie no6ymoBaHo
i3oTepMivHi epepis3u giarpaM CTaHy LIMX NOTPiHUX cucTeM npu 600°C y IOBHOMY KOHLIEHTPALiHOMY iHTEPBAJIi.
BcTaHOB/IEHO YTBOPEHHS Y LIUX CUCTEMAX 22 TEPHAPHUX CIIONYK, 11 3 AKMX — HOBI. Y CIIOPIIHEHUX CUCTEMAX
{Tb,Ho}-Ga-Ge ta Ho-Ga-Si cuaTe3oBaHo 4 HOBi TepHapHi cionyku. [ns crionyk DyGa2,68Ge0,32,
DyGa2,32Ge0,68 ta YbGal,13Si0,87 BUMipsiHO TeMIlepaTypHi 3aJIe5KHOCTI INTOMOTO €JIEKTPOOIIOPY, a IJIsl CIIOJIYK
DyGa2,68Ge0,32, DyGa2,32Ge0,68 — nudepeHuianbHoi TepMo-€e.p.c. CTPYKTYPHi TUIIHY, 11O PeasizyloThCs y
cucremax Dy-Ga-{Si,Ge} Ha i3okoHIIeHTpaTax 25 aT.% Dy, HajekaTb 40 HaNIIiIbHIMNX YIIaKOBOK aTOMIB —
Ta(Rh0,33Pd0,67)3 (hP40, P63 /mmc, (hhchc)2), Mg3In (hR48, R-3m, (hhcc)2), PuAl3 (hP24, P63 /mmc, (hcc)2) ta
Cu3Au (cP4, Pm-3m, (c)3). 3amimenss aromi Ga Ha aTomu p-esiemeHTiB [V rpynu (Si, Ge) npuBoguTh 10 YTBOPEHHS



CTPYKTYP 3 MEHIIOIO rekcaroHasnbHicTio (60-0 % nys Bmicty 0-35 at.% Ge). Ctpykrypu crionyk Dy2Ga2,23-
1,24Ge4,77-5,76 Ta DyGa0,12Gel,80 HanexaTb 7o cepiil JiHIMHMX HEOAHOPITHUX CTPYKTYpP. CTPYKTypa CIOJIyKH
Dy2Ga2,23-1,24Ge4,77-5,76 nobynoBaHa 3 GparMeHTiB CTPYKTYpHUX TuliB BaAl4 (tI10, 14 /mmm), AIB2 (hP3,
P6/mmm) ta o-Po (cP1, Pm-3m), a crpykrypa DyGa0,12Gel,80 - 3 ¢pparmeHTiB cTpyKTypHUX TUMiB AlB2 Ta CaF2
(cF12, Fm-3m). CTpyKTypu T€PHAPHUX CIIOJIYK 3 BMicTOM 33,3-40,0 at.% P3M xapakTepusyloTbCs TPUTOHAIBHO-
MIPU3MaTUYHOIO KOOPIMHAII€I0 aTOMIB p-eJleMeHTiB. CKJIay CIIOJYK BU3HAYAIOThCS KOHLIEHTPALli€l0 BAJIEHTHUX
€JIEKTPOHIB (2-4 38’a13ku Ay11 KBEM = 6-4 Ha ofuH aTOM p-ejieMeHTa). [Ipy nepexogi Bif, 1iibHOYIaKOBaHUX
CTPYKTYP A0 CTPYKTYP 3 TPUTOHATIbHO-TIPU3MATUYHOIO KOOPANHALII€I0 aTOMIB P-€JIEMEHTIB CIIOCTEPIraeThCs

TEHJIeHIIisl 10 CKOPOYEeHHS MIXKaTOMHUX Bifjaseil (OCUJIeHHS B3aeMOJ il MK aToOMaMy p-eJIeMEHTIB).

2. By means of X-ray phase and structure analyzes, scanning electron microscopy and local energy-dispersive X-
ray spectroscopy, the phase equilibria and crystal structure of compounds in the ternary systems
{Dy,Yb}-Ga-{Si,Ge} at 600°C were determined. Isothermal sections of the phase diagrams of these systems at
600°C were constructed in the whole concentration range for the first time. The formation of 22 ternary
compounds, 11 of which are new, was established in these systems. In the related systems {Tb,Ho}-Ga-Ge and
Ho-Ga-Si, four new ternary compounds were synthesized. The crystal structures of 15 new compounds were
determined and the homogeneity ranges of three other ternary compounds were established. The temperature
dependencies of the electrical resistivity were measured for three compounds, DyGa2.68Ge0.32, DyGa2.32Ge0.68,
and YbGal.135i0.87, and differential thermoelectric power was measured for DyGa2.68Ge0.32 and
DyGa2.32Ge0.68. The structure types that exist in the systems Dy-Ga—{Si,Ge} at 25 at.% Dy belong to the family of
close-packed structures: structure types Ta(Rh0.33Pd0.67)3 (hP40, P63 /mmc, (hhchc)2), Mg3In (hR48, R-3m,
(hhcce)2), PuAl3 (hP24, P63 /mmc, (hce)2), and Cu3Au (cP4, Pm-3m, (c)3). Substitution of p-element atoms of group
IV (Si, Ge) for Ga leads to the formation of structures with lower hexagonality (60-0 % within the composition
range 0-35 at.% Ge). The structures of the compounds Dy2Ga2.23-1.24Ge4.77-5.76 and DyGa0.12Ge1.80 belong to
homologous seria of structures formed by linear intergrowth of slabs characteristic of simple structure types:
BaAl4 (tI10, 14 /mmm), AlB2, and o-Po (cP1, Pm-3m) for Dy2Ga2.23-1.24Ge4.77-5.76, and AIB2 and CaF2 (cF12, Fm-3m)
for DyGa0.12Ge1.80. The structures of the ternary compounds with 33.3-40.0 at.% rare-earth element are
characterized by trigonal-prismatic coordination of the p-element atoms. The compositions of the compounds are
determined by the valence electron concentration (2-4 bonds for VECM = 6-4 per p-element atom). At the
transition from close-packed structures to structures with trigonal-prismatic coordination of the p-element
atoms, a tendency toward contraction of the interatomic distances (increase of the interaction between the p-
element atoms) is observed.
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Penensentu
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