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1. EnexTpoHHi, MarHiTHi Ta HaAIPOBIIHI BIaCTUBOCTI MYJIbTU(QYHKIIOHAIBHUX MaTePiasiB Ha OCHOBI ITepexinHuX Ta
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Pedepar:

1. Incepraniiina po6oTa NpUCBsYE€HA BCEOIYHOMY IOCIIIIPKEHHIO Qi3MYHUK IIPOLECIB i sIBUILI, 110 BigOyBaTHCS B
Cy4YaCHMX MYJIbTU(QYHKIIOHAIBbHUX MaTepiaslax Ha OCHOBI IEPeXifHUX Ta PiKiCHO3eMeIbHUX eseMeHTiB. Taki
MaTepiany NpUBEPTaIOTh 3HAYHY YBary 3aB/sKU BUSBIEHHIO B HUX MraHTChKOTO MarHiTOONOPY, Pi3HOMAaHITHUX
MarHIiTHUX [IEPETBOPEHb, HETPALMLINHOI HaIIPOBiAHOCTI Ta ii crliBicHyBaHHS 3 MarHeTu3MoM. ['1boke po3yMiHHS
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CTBOPEHHS MaTepiaiB i3 3afannMy Qi3MYHMMU BIACTUBOCTSIMU Ta iX MOJAbLUIOTO 3aCTOCYBAHHS B CY4aCHIN
€JIEKTPOHILli, CIIIHTPOHILII Ta KBAHTOBMX TEXHOJOTISX. B paMKax aucepraniiHoi po60TH, B HAJIIPOBIIHUX CIOJIyKaX
pisHMX K7IacCiB (pigKicHO3eMeNbHI 60pUAM POJii0 Ta PYTEHilo, XaJbKOTeHiIu MOTi6AeHy 3 rafioytiHieM Ta
3a/1i30BMICHUI MHIKTK], 3 €BPOITiEM) 32 OIIOMOr'0I0 Cy4aCHUX eKCIIEPUMEHTAIbHUX METOIMK BUSIBJIEHO TIOBELiHKY
HU3KY HAANPOBIJHUX IMapaMeTPiB, AKa HEITPUTAMaHHA 3BUYAliHUM CIHIJIETHUM HAAMPOBIIHUKAM Ta MOXe OyTH
TIOSICHEHA B paMKaX HETPAAULIHUX MEXaHi3MiB HaIIPOBIJHOTO CIIAPIOBAHHS B TOMY YUCJIi /i TPUILJIETHOTO.
HapeneHo nokasu, 1m0 B piIkiCHO3eMENbHUX 60pUaax pozilo 3 AUCIPO3ieM Mepexin B HaAIPOBiTHUNI CTaH
BiI6yBaeThCs 3 pepumartitHOro a6o GepoMarHiTHOro, i 3 OAABIINM 3HVKEHHAM TEMIIEPATYPH CIIOCTEPIracThCs
1I€ OfHE MArHITHE [IePETBOPEHHS, SIKE TaKOX CIIiBiCHY€E 3 HAAIPOBiAHICTIO. BUSBIEHO Ta MOCHIIKEHO edeKT
Bonne6ena B pigkicHO3eMeIbHUX 60pKaxX pofito. BcTaHOBIEHO Ta npoaHamsdBaHo aHOMAJIbHY I1OBEIHKY
TEMIIEPATYPHUX 3aIEXKHOCTEN €JIEKTPOOIIOPY, MraHTChKUI JOOATHUI MArHiTOOIIP Ta CUJIbHY aHi30TPOMil0
€JIEKTPUYHOTO TPAHCIIOPTY B TBEPAOMY po3umHi Bi95,69Mn3,69Fe0,62. V nubopupi marHiio MgB2 crioctepeskeHo
nepexiz, Bij minmnapaiBCcbkoi HeJI0KaabHOI MEXi [IpY TeMIIepaTypax, 3HaYHO HIDKYKX 32 KPUTUYHY TEMIIEPaTypy
HAJIPOBIIHOTO MEPEXOMY, 10 JOHAOHIBCHKOI T0KanbHOI Mexi 106sn3y 1jiei remneparypu. OTpHUMaHi pe3yIbTaTH
NOrMOJIIOTL PO3YMiHHS [IPO BILIMB BHYTPIIIHBOTO MarHETU3MY Ta 6araTo30HHOI €JIEKTPOHHOI CTPYKTYPH Ha
MTOXO/I’KEHHSI aHOMAaIbHUX €JIEKTPUYHUX BIACTUBOCTEN Ta HETPALULIMHMX MEXaHi3MiB HaJTPOBIIHOCTI ¥
MYJbTU(QYHKLIOHANBHYX MaTepiasax Ha OCHOBI NepexigHuX i pinKiCHO3eMebHUX €JIEMEHTIB B 3aJIEKHOCTI Bifl

TEMIIepaTypY Ta MarHiTHOTO IOJISL.

2. The thesis is devoted to a comprehensive study of the physical processes and phenomena that occur in modern
multifunctional materials based on transition and rare-earth elements. These materials have attracted
considerable attention due to the discovery of giant magnetoresistance, various magnetic transformations and
unconventional superconductivity, as well as the coexistence of magnetism and superconductivity. A deep
understanding of these processes advances fundamental knowledge in solid-state physics and is essential for
designing materials with tailored physical properties for use in modern electronics, spintronics, and quantum
technologies. Within the framework of this thesis, the behaviour of a number of superconducting parameters was
revealed in superconducting compounds of different classes (rare-earth rhodium and ruthenium borides,
molybdenum chalcogehides with gadolinium, and an iron-based pnictide with europium) that is atypical for
conventional singlet superconductors. This behaviour can be explained in terms of unconventional pairing
mechanisms, including triplet pairing, using modern experimental techniques. It was demonstrated that, in rare-
earth rhodium borides containing dysprosium, the transition to the superconducting state occurs from a
ferrimagnetic or ferromagnetic state. Another magnetic transformation then occurs at lower temperatures, which
also coexists with superconductivity. The Wolleben effect was observed and studied in rare-earth rhodium
borides. Anomalous behaviour in the temperature dependence of resistivity, giant positive magnetoresistance and
strong anisotropy in electrical transport was identified and analysed in the Bi95,69Mn3,69Fe0,62 solid solution. In
magnesium diboride (MgB2), a crossover was observed from the Pippard non-local limit at temperatures well
below the superconducting critical temperature to the London local limit near this temperature. The obtained
results deepen the understanding of the influence of internal magnetism and multiband electronic structure on
the origin of anomalous electrical properties and unconventional superconductivity mechanisms in multifunctional
materials based on transition and rare-earth elements, depending on temperature and magnetic field.

Jep>kaBHMH peecTpaliiHui Homep [IiP: 01220001501, 01170002294, 0112U00263, 01070000944,
0104U003039

IIpiopUTEeTHHH HaNPSIM PO3BUTKY HaYKH i TEXHIKH: OyHnameHTabHi HAYKOBi JOCTIKEHHS 3 HAMGITBII
BaKJIMBUX IIPO6/IEM PO3BUTKY HAyKOBO-TEXHIYHOTO, COLia/IbHO-EKOHOMIYHOTO, CYCIi/IbHO-TIOJIITUYHOTO,
JIOZICHKOTO MOTEHIIiany A7 3abe3nedeHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBITi Ta CTATOTO PO3BUTKY
CyCIIiJIbCTBA i Aep>KaBU
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