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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. TToTpiitni cucremu {Sm, Ho}-{Ni, Ag}-Sn: kpucraniuHa, eJIeKTPOHHA CTPYKTYypH i IesiKi ¢piznyHi BlacTuBOCTI

CIIOJIYK

2. The {Sm, Ho}-{Ni, Ag}-Sn ternary systems: crystal, electronic structures and some physical properties of ternary
stannides

Pedepar:

1. B po6oTi npuBeeHi eKcriepruMeHTaIbHI Pe3yJIbTaTy 3 JOCIIiI)KEHHSI B3a€MO/Iii KOMIIOHEHTIB y IOTPiHUAX
cucremax {Sm, Ho}-{Ni, Ag}-Sn, KpucTaliyHOi Ta €JIeKTPOHHOI CTPYKTypH, MarHiTHUX i €JIEKTPUYHUX BJIACTUBOCTEN
TEepHapHUX CTaHifiB. Briepie o6ynoBaHo i30TepMiyuHi nepepisu Aiarpam crany notpifiHux cuctem Sm-Ni-Sn npu
773 K, Ho-Ni-Sn nipu 673 ta 873 K, Sm-Ag-Sn nipu 873 K ta Ho-Ag-Sn nipu 673 ta 873 K y NI0OBHMX KOHLIEHTPALIHUX
iHTepBasax. BCTAHOBJIEHO MeXi iCHYBaHHSI CEMU TBEPAUX PO3YMHIB. BCTAaHOBJIEHO YTBOPEHHS Ta JOCIIIKEHO
CTPYKTYPHI XapaKTEPUCTUKU CEMU HOBUX TEPHAPHUX CTaHIfiB. ]I 4OTUPBOX PSLiB i30CTPYKTYPHUX CIIOJIYK
IIPOBENIEHO NOCIIIIKEHHS €JIEKTPUYHUX Ta MATHITHUX BJIACTUBOCTEN Ta €JIEKTPUYHUX BJIACTUBOCTEN [IJIS CTaHiZiB
R3Ag4Sn4. BcTaHOBIIEHO, 10 BCi JOCIIKYBaHi CIIONYKHY, Y IKUX aTOMU PiAKiCHO3E€MEIbHOTO METAJly BOJIOOIIOTh
JIOKaJIi30BaHUM Mar”iTHMM MOMEHTOM, Bulle Temnepatypu 80 K e mapamarnetukamu Kropi-Beiica, ciosnyku Lu Ta

Y - napamarHetrukamu [layi, a gyis craniny Sm3Ni8Sn4 BiacTuBuil c1abKuil napamardeTusm. 3a peaysbTaTaMu



BUMIPIOBaHHS €JIEKTPUYHUX BJIACTUBOCTEN BCTAHOBJIEHO METAJIIYHUM TUII IIPOBIAHOCTI 1181 BCiX JOCJIIIPKEHNUX
cTaHiziB. [IpoaHanizoBaHO B3a€MO3B'SI30K MarHiTHUX Ta €JIEKTPUYHUX BIACTUBOCTEN CIIOJyK. Ha OCHOBI po3paxyHKy
posmoginy enekTpoHHOI ryctuay (DOS) nigTBepA KeHO MOBEiHKY eJIeKTPUYHUX BJIacTUBOCTE. [IpoBefieHo aHali3
BIUIMBY nipupoau f- i d-enemenra B cucremax {Sm, Ho} {Ni, Ag}-Sn Ha xapakrep (a30Bux piBHOBAr, CTEXiOMETPIIO Ta
KiJIPKiCTb YTBOPIOBAHMX CIIOJIYK i iXHiM XiMi4YHMI 3B'SI30K. BCTaHOBJIEHO, IO 3alIOBHEHHS €JIeKTpOHaMU d-MiIpiBHS
nepexinHux esemeHTiB (Ni, Ag) uu f nigpiBHs pigkicHo3emesbHUX MeTasliB (Sm, Ho) BIiyivBae Ha XxapakTep B3aeMopii

KOMIIOHEHTIB, KiJIbKiCTb YTBOPEHMX TEPHAPHUX CIIOJIYK Ta IXHi KPUCTaJiYHi CTPYKTYPU.

2. The experimental results of the study of the interaction between the components in the {Sm, Ho}o{Ni, Ag}oSn
ternary systems, crystal and electronic structures, magnetic and electrical properties of the ternary stannides are
presented in the work. Isothermal sections of the phase diagrams of the ternary systems Sm-Ni-Sn at 773 K, Ho-
Ni-Sn at 673 and 873 K, Sm-Ag-Sn at 873 K and Ho-Ag-Sn at 673 and 873 K over the whole concentration range
were constructed for the first time. The limits of existence of the seven solid solutions were established. Formation
of seven new ternary stannides were found and their structural characteristics were studied. The electrical and
magnetic properties for four series of isostructural compounds and electrical properties for R3Ag4Sn4 stannides
have been studied. It was found that all investigated compounds in which rare earth atoms have a localized
magnetic moment, are Curie Weiss paramagnets above 80 K. Lu and Y compounds are Pauli paramagnets, while
Sm3Ni8Sn4 exhibits a weak paramagnetism. According to electrical property measurements a metallic type of
conductivity for all the studied compounds was established. The correlation between the magnetic and electrical
properties of the compounds was analyzed. The behavior of the electrical properties was confirmed by calculation
of electron density state distribution (DOS). The influence of the nature of the f- and d-elements in the {Sm, Ho}
{Ni, Ag} Sn systems on the phase equilibria, stoichiometry, the number of formed compounds and their chemical
bonding are analyzed. It has been established that electron filling of the d-level of transition elements (Ni, Ag) or
the f-level of the rare earth metals (Sm, Ho) affects the nature of the component interaction, the number of formed
ternary compounds and their crystal structures.
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