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

Tema gucepranii:

1. KpucraniyHa CTpyKTypa MeTaslifliB Ha OCHOBI fucuiliuuis i gurepmaninis Gd i Er ta okpemux p-esemeHTis 111
rpymnu

2. Crystal structure of metallides based on the Gd and Er disilicides and digermanides and p-elements of the group
111

Pedepar:

1. B po6OTi JOCTiIKEHO B3aEMOIil0 KOMITIOHEHTIB y cucteMax {Gd,Er}-{Al,Ga}-{Si,Ge}, nobynoBaHo i3orepmiuHi (873
a6o 1073 K) nepepisu miarpam cTany LIyx CUCTEM B 00J1aCTi AUCUIIIUAIB i IUrepMaHifiB pigKicHO3eMeIbHuX
MeTaliB. PEHTreHiBCbKUMM METOIaMU ITIOPOIIKY Ta MOHOKPUCTAJLY, a TAKOXK €JIeKTPOHHOI Audpakiii, BU3HaYeHO
KPUCTaJliYHy CTPYKTYPY 22 HOBUX i YTOYHEHO CTPYKTYpY 9 paHille BiloMUX CrosyK. Po3mu@poBaHo HOBI
crpyktypHi Tunu Er3Si5-x, ErGe0,77Si0,83, Er4Ga2,72Si3,28. Briepuie 37ilicHeHO TOBHE BUBHAYEHHS MOJIyJIbOBAHO1
cTpyktypu cuninuny Er3Si5-x. 3'scoBaHo npu4vHU CTPYKTYPHUX AedopMalliil B TEpHAPHUX CIIOJIyKaX IPU
nepexo/ii BiJi TeTparoHanbHoi cTpykTypu Tuny a-ThSi2 (ErGe0,825i0,70) o pom6iyHoi Tuny a-GdSi2
(ErGe0,77Si0,83). loBeieHO, 1110 BU3HAYaIbHUM KPUTEPiEM YTBOPEHHS TeépMaHifliB (CUILUAIB) PiIKiCHO3EMEIbHUX
MeTaJtiB 3i CTpyKTypamu TutiB AlB2, a-ThSi2, ixHix gedeKkTHUX MOoXigHNX, a TAaKOX IIPeJCTABHUKIB cepiil

rOMOJIOTIYHUX CTPYKTYp, OCHOBaHUX Ha (pparmeHTax TuIiB AlB2 ta CaF2 a6o W, € KisIbKiCTh BaJIEHTHUX €JIEKTPOHIB.



BcTaHOBJIEHO YTBOPEHHS PSAY i30CTPYKTYPHUX CIOJYK TUIly ZrSi2 (a6o ErGe2,16) njis repMmaninis

pinkicHO3eMeIbHUX MeTaJliB, sIKi CTabisi3yI0ThCSI HEBEJIMKUMU KiIbKOCTSIMU Al

2. The interaction of the components in the systems {Gd,Er}-{Al,Ga}-{Si,Ge} was investigated and isothermal
sections (873 or 1073 K) of the phase diagrams of these systems were constructed in the region of disilicides and
digermanides of rare-earth metals. The crystal structures of 22 new and 9 previously known compounds were
determined by X-ray, powder and single-crystal methods, and electron diffraction. The existence of three new
structure types, Er3Si5-x, ErGe0.77Si0.83, and Er4Ga2.725i3.28, was established. The modulated structure of the
silicide Er3Si5-x was determined for the first time. The origin of the structural deformations taking place in the
ternary compounds during the transformation from the tetragonal a-ThSi2-type structure (ErGe0.82Si0.70) to the
orthorhombic a-GdSi2-type structure (ErGe0.77Si0.83) was examined. The number of valence electrons is the main
criteria for the formation of silicides (germanides) of rare-earth metals with the structure types AlB2, a-ThSi2,
their vacancy derivatives, and representatives of the homologous series based on AlB2- and CaF2- or W-type slabs.
A row of isostructural compounds of rare-earth germanides with the ZrSi2 (or ErGe2.16) structure type was found.
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