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V. BimomocTi npo gucepraniio
Mosga aguceprarii:
Koau TemaTuyHHUX PyOpHK: 31.17.15

Tema gucepranii:

1. BiyivB 3aMillieHHs1 KOMIIOHEHTIB Ha KPUCTalidHy CTPYKTYpY Ta BiacTuBoCTi cionyk RETIn ta RETIn2 (RE =Y, Gd,
Tb; T = Ni, Cu)

2. Influence of component substitution on the crystal structure and properties of the RETIn and RETIn2 (RE =Y,
Gd, Tb; T = Ni, Cu) compounds

Pedepar:

1. MeTomamu peHTreHiBCbKOro (azoBOTo Ta, YACTKOBO, JIOKAJIBHOI'O PEHTI€HOCIIEKTPAIbHOTO aHali3iB BCTAHOBJIEHO
($a3oBuUil CKJIaT, CIJIaBiB Ta KpUCTaJiuHi CTPYKTYpH ¢as. JlociimpKkeHo B3aeMOJiI0 KOMIIOHEHTIiB y cuctemax: RETInl-
xAlx (RE =Y, Gd, Tb; T = Ni, Cu), RETInl-xGax (RE =Y, Gd, Tb; T = Ni, Cu), RENilnl-xGex (RE = Gd, Tb), RENiln1-
xSbx (RE =Y, Gd, Tb), RECuln1-xSbx (RE = Gd), RECulnl-xSix (RE = Y), RENiIn2-xAlx (RE =Y, Gd, Tb), RENiIn2-xGax
(RE =Y, Gd, Tb), RENiIn2-xSbx (RE = Gd), RENiM4-xInx (RE =Y, Gd, Tb; M = Al, Ga). BcTaHOB/I€eHO yTBOPEHHSI
HelepepBHUX PsZiB TBEpAUX PO34YMHIB, IPU 3aMillleHH] iHAj0 anmoMiHieM, y mectu cuctemax RETInl-xAlx (RE =,

Gd, Tb; T = Ni, Cu) 3i cTpykTypoto Tumry ZrNiAl. [H11i [ocnigkeHHi CUCTeMU XapaKTEPU3YIOThCSI OOMEXKEHOI0



PO34YMHHICTIO Y4€TBEPTOr0 KOMIIOHEHTA. Y MeXXaX iCHyBaHHS TBEPIUX PO3UMHIB METOJOM IIOPOIIKY YTOUHEHO
KPUCTaJIiYHy CTPYKTYPY CEMH CIIOJIYK, & METOZOM MOHOKDHUCTAJIA — CTPYKTYPY 27 CIIOJyK. BcTaHOBIIEHO, IO mif Jac
3aMillleHHsI p-eJIeMEHTA Y CIIOJIyKax 3i cTpykTypoto Tuny MgCuAl2 B3aeMoJisi KOMIIOHEHTIB € CKJIQIHIlIO, a B
IeSKUX BUMAJKaX, IPU3BOAUTb IO CTPYKTYPHOI TpaHcpopMalii. O6roBopeHo 0CO6INBOCTI B3a€MO/Iii KOMIIOHEHTIB
y DOCJIiIKEHUX CUCTEMaxX. Briepie BCTaHOBJIEHO iCHYBaHHS 22 TeTpapHUX cnoiyk cknanis RENi2Ga3ln (RE =Y, Gd-
Tm), REPt2Ga3In (RE = Y, Gd-Yb), RE2Pt3Ga4In (RE = Y, Gd-Yb), 110 KpUCTaNi3YIOTbCS Y CTPYKTYPHUX THUIIAX
GdNi2Ga3In, NdRh2Sn4 ta Y2Rh3Sn5, BinnosigHo. CTPYKTypy HOBUX TETPAPHUX CIIOJIYK XapaKTePU3YIOTbCs
TPUTOHAJILHO-TIPU3MaTUYHOIO KOOPAMHALEI0 aTOMIB MEHIIOTO PO3Mipy. Y pe3ysbTaTi IOMipiB MarHiTHUX
BJIACTMBOCTE! BU3HAUYEHO, 10 (a3u TBeproro po3uuny YNilnl-xAlx e Tunosumu napamarsetruxkamu Ilayi, a y
3paskax cuctemu TbNilnl-xGax pigkicHo3emesnpbHUM esleMeHT Mae cTabinbHuil crad Tb3+. Cnosnyka YNi2Ga3ln e
[IapaMarHeTUuKoM, a gjis cnosyk RENi2Ga3In (RE = Dy, Ho), GdPt2Ga3ln i RE2Pt3Ga4In (RE = Gd, Tb) xapakrepne

aHTH(EepOMarHiTHe BIIOPSAKYBaHHSL.

2. By means of X-ray phase and local energy-dispersive X-ray spectroscopy the phase composition of the alloys
and the crystal structures of the phases were determined. The interaction of components in systems: RETIn1-xAlx
(RE =Y, Gd, Tb; T = Ni, Cu), RETIn1-xGax (RE =Y, Gd, Tb; T = Ni, Cu), RENiInl-xGex (RE = Gd, Tb), RENiIn1-xSbx (RE
=Y, Gd, Tb), RECulnl-xSbx (RE = Gd), RECuln1-xSix (RE =Y), RENiIln2-xAlx (RE =Y, Gd, Tb), RENiln2-xGax (RE = Y,
Gd, Tb), RENiIn2-xSbx (RE = Gd), RENiM4-xInx (RE =Y, Gd, Tb; M = Al, Ga) were determined. The formation of
continuous solid solutions with ZrNiAl-type structure was establish in six systems RETInl-xAlx (RE =Y, Gd, Tb; T =
Ni, Cu), by substitution of indium by aluminium. Others systems are characterized by limited solubility of the
fourth component. Within the limits of the existence of solid solutions crystal structures of seven compounds
were investigated by means of X-ray powder diffraction, crystal structure of twenty seven compounds were
refined from the single-crystal X-ray diffraction data. Substitution of the p-element in compounds with MgCuAI2
type structure has been found much more complex and in some cases lead to the structure transformation. The
peculiarities of the components interaction in the investigated systems were discussed. For the first time, the
existence of 22 quaternary RENi2Ga3In (RE =Y, Gd-Tm), REPt2Ga3In (RE = Y, Gd-Yb), RE2Pt3Ga4In (RE =Y, Gd-Yb)
compounds, that crystallize in GANi2Ga3In, NdRh2Sn4 and Y2Rh3Sn5 structure types, respectively, were
established. The structures of the new compounds are characterized by trigonal-prismatic coordination of smaller
atoms. On the basis of the results of measurements of the magnetic properties, it was determined: the phases of
the YNilnl-xAlx solid solution are typical Pauli paramagnet and rare-earth element in the samples of TbNilnl-xGax
system has a stable Tb3+ state. The YNi2Ga3In compound is a paramagnet, and the RENi2Ga3In (RE = Dy, Ho),
GdPt2Ga3In, RE2Pt3Ga4ln (RE = Gd, Tb) compounds are characterizes by antiferromagnetic ordering.
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