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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KpucranoximMiyHui nigxin 10 po3podKy HEOPraHiYHUX KBAaHTOBUX MaTepiasis

Ha3sBa po6oTH aHIJIilICbKOIO:

Crystal-chemical approach to the development of inorganic quantum materials

PedepaT ykpaiHCbKOIO:

OG6’eKT HOoCiIKEHHS — 6araTOKOMIIOHEHTHI CIIOJIYKY 3 MeTaliYHUMU Ta HaliBMeTaliYHUMU KOMIIOHEHTaMHU, SIKi
IIPOSIBJISIIOTH YHIKaJIbHI (Pi3WYHi BIACTUBOCTI i MOXKYTb OyTH BUKOPUCTAHI [ HU3bKOTEMIIEPATypPHOi CIIIHTPOHIKY,
SIK TOIIOJIOTIYHi i30J19TOPU Ta KBaHTOBI MaTepiasu. MeTa poO6OTH — CUHTE3 HOBUX HEOPTaHiUHUX CIIOJIYK J1s1
KBaHTOBUX MaTepiajliB, BCTAHOBJIEHHS iXHiX KpUCTaNIOrpadiuHUX XapaKTEPUCTHK, KiJIbKiCHUX TapaMEeTPiB XiMi4YHOTO
3B'I3Ky, MarHiTHUX i TPAHCIIOPTHUX BJIACTUBOCTEN. JJOCIIiIKEHHS CITPSIMOBaHi Ha BCTAHOBJIEHHSI 3arajlbHOI CUCTEMU
Ta aJITOPUTMIB B3aEMO3B'SI3KY MK CTPYKTYPHUMU OCOOJIMBOCTSIMH, XapaKT€POM XiMiYHOTO 3B'SI3KY i Qi3MUHUMU
BJIACTMBOCTSIMU — OCHOBH [1J151 PO3POOKY KBAaHTOBMX MarepiajiB HOBOTO IOKOJIiHHS. MeTOU AOCHIIPKEHHS — CUHTE3
CIIJIaBiB, TepMiyHa 00pOOKa, AU epeHIianbHa CKaHYy04a KaJIOPUMETPisl, pPEHTT€HO(A30BUI, MIKDOCTPYKTYPHUH,
PEHTT€HOCIIEKTPAJIbHUM, PEHTTEHOCTPYKTYPHUI aHali3|1, PO3PaxXyHOK €JIEKTPOHHOI CTPYKTYPU, BUMIPIOBaHHS
MAarHiTHUX, €JIeKTPO- i TENJIOTPAHCIIOPTHUX BilacTUBOCTeN. CUHTE30BaHO HOBI CTPYKTYpHO-MOAM(IiKOBaHi
CIIOJIYKH, SIK Y BUIJISIZIi BUCOKOSIKICHMX MOHOKPHCTAJIIB, TaK i IOPOMIKOINOi6HUX 3pa3KiB. [TokasaHo, mo EuPd3Ga2 -
KaHIUIAT B KBAHTOBI Martepiany; B Aianas3oHi 0-15 K moxke 6yTu pe3epByapoM CKipMiOHiB IJIOIWHHOTO TUIY. s
SmGe3 BUSBIEHO YMOBY YTBOPEHHSI HAJICTPYKTYPH, 11O € BAXXJIMBAM 1181 iHAYKYBaHHS KBAHTOBUX (Pa30BUX
[IepETBOPEHD. BcTaHOBIIEHO, 10 Bil3 € TUIIOBMM TOIOJIOTIYHUM i30JISTOPOM TUILY IIPUMYCOBOTO HaIliBMETAJy 3
BUPOpKeHHIM Ha piBHI ®epmi. CTpykTypa cionyku Mg9Ge5,1 € HecniBBUMipHO-MOAY/IbOBaHOIO, a Yb3Co4Gel3 e
NEePIIMM NIPEJCTaBHUKOM 3-BUMIPHO MOZYJIbOBaHOI CTPYKTypu cepen IMC. Mopynsuid i BasmeHTHi ¢utokryanii Yb
IIOB'sI3aHi i € OCHOBOIO JJ1s1 HAIIPaBJI€HOI 3MiHU BJIaCTUBOCTEN IIPU HU3bKUX TemIiepaTypax. YolréSnl8 e
HannposigHUKoM Il tuny 3 Tc = 2,1 K, #1141 IKOi 4aCTKOBE HEBIIOPAIKYBAaHHS HE BeJe [0 BTPATU HaAIIPOBIIHOCTI.
MopnynboBaHna crionyka Fe0,62Te € HamiBIIpOBiZHUKOM 3 By3bKOIO 3a60pOHEHOI0 30HOI0. JIoCTifiKeHo Ginblie

YOTHUPBHOX AECATKIB 00'€KTiB. PO3p06seHO nporpamy [ijisl iHTerpyBaHHs pO3NOIiay I'YCTHHU CTaHiB.

Pedepar aHr1ilicbKOIO:

Object — multi-component compounds with metallic and semi-metallic components, which exhibit unique physical
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of the work -synthesis of new inorganic compounds for quantum materials and determination of their
crystallographic characteristics, quantitative parameters of chemical bonding, magnetic and transport properties.
The investigation is aimed at establishing a general system and algorithms for the relationship between structural
features, character of chemical bonds and physical properties - the basis for development of new generation
quantum materials. Methods - synthesis of alloys, heat treatment, differential scanning calorimetry, X-ray phase,
microstructural, spectral and structural analysis, electronic structure calculation, measurement of magnetic,
electrical and transport properties. The new structurally modified compounds were synthesized, both in the form
of high-quality single crystals and powdered samples. EuPd3Ga2 - candidate in quantum materials; in the range of
0-15 K can be a reservoir of plane-type skyrmions. For SmGe3, a condition for the formation of a superstructure
was found, which is important for inducing quantum phase transformations. Bil3 is a typical topological insulator
of forced semimetal type with degeneracy at the Fermi level. The structure of the Mg9Ge5.1 is non-commensurate
modulated, whereas Yb3Co4Gel3 is the first representative of a 3-dimensionally modulated structure among IMC.
Modulation and valence fluctuations of Yb are related and are the basis for the controlled change of properties at
low temperatures. Y5Ir6Sn18 is a type II superconductor with Tc = 2.1 K, for which partial disorder does not lead to
loss of superconductivity. The modulated Fe0.62Te is a semiconductor with a narrow band gap. More than four



dozen objects were studied. A program for integration the density of states distribution was developed.
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