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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

HaHo-reTepo-CTpyKTypyu Ha OCHOBi HamiBMeTasieBuX (PEpOMarHeTHKiB Ta HAJIPOBIIHUKIB SIK INEpPCIEKTUBHI (YHKLIOHAJIbHI

MaTepiasnu CiHOBOi eJIeKTPOHIKY: eJIeKTPUYHi, MarHiTHI Ta ONTUYHI BIaCTUBOCTI, €(PEKTU eJIEKTPOHHOTO TOMOJIOTIYHOTO CTaHy

Ha3zBa po6oTH (aHrJI)

Nano-hetero-structures on the base of magnetic half-metals and superconductors as promising functional materials for
superconducting spintronics: electrical, magnetic and optical properties, effects of electronics topological state

Pedepar (yxp)

MeTa po6oTH - eKCllepMMEHTasbHi JOCJiI)KEHH] Ta TEOPETUYHI PO3paxyHKU (i3sMYHMUX BJIACTMBOCTEN IEPCHEKTUBHUX HAHO-
reTepo-marepiaiiB Ta BCTAaHOBJIEHHS HAYKOBO OOI'PYHTOBAHUX MPUHIMIIB GOPMYBAHHS HOBUX (PYHKI[IOHAJIBHUX MaTepiajiB 1st
CITiIHOBOi eJ1eKTPOHiKu. O6'€KTU IOCIIIKEHHS - HAHOKOMITO3UTH HAAIPOBITHUK - GEepOMarHiTHUI HariBMeTas, KpUCTaJivHi Ta
aMopdHi MIiBKM HiKeso, ribpugHi HAHO-TETEPO-CTPYKTYPY Ha OCHOBI HAANPOBIJHUKIB Ta MarHeTUKiB. MeTOAN NOCIIIPKEHHS -
AHZIpe€eBCbKA  CIEKTPOCKOMid; BUMIPIOBaHHS TPaHCIOPTHUX/PE3UCTUBHUX BJIACTUBOCTENM HAHOKOMIIO3WTIB; MAarHiTHi,
MAarHiTOONTHAYHI, TPAHCIOPTHI Ta ONTHUYHI BUMIiPIOBaHHS, NOCJIIPKEHHS 3 €JIEKTPOHHOI MIKPOCKOIMIl; Bapil0BaHHS IIiJIbHOCTI Ta
06'eMHOi KOHIIEHTpalil KOMIIOHEHT;, TeOpeTUYHe MOMEIOBAaHHSI TPAHCIOPTHUX BJIACTUBOCTE HAHOPO3MIPHUX TiOpUIHUX
CTPYKTypA Ha OCHOBi HaJANPOBIJHUKIB Ta MAarHeTwkis. [lOCHiZKeHO Iepexif y HaANpOBIAHUI CTaH HAHOKOMIIO3UTIB 3
MIKPOYaCTMHOK HaAnpoBigHuKa Bi2Sr2Ca2Cu306 3 d-cumertpielo mapamerpa nopsanky (Bi2223) i HaHOYACTMHOK MarHeTuKa
La2/3Sr1/3MnO3 (LSMO) - Bi2223:LSMO HaHOKOMIIO3UTHU. BCTaHOB/IEHO, 1O €KCIIEPUMEHTAJbHI 3aJIeXKHOCTI PEe3UCTUBHOTO
HAZTNPOBIIHOTO MEPEXOMY Ta BOJIbT-aMII€PHi XapaKTEPUCTUKU HAANPOBITHUX 00'€MHMX HAHOKOMIIO3UTHUX 3Pa3KiB, 3i 3MiCTOM
KOMIOHEHTIB Bi2223:LSMO (4:1), mo6pe onucyerbcsi monenno bepesuHckoro - Kocrepnuna - Tayneca nans OBOMipHUX
HaAnpoBigHUKiB. CHOCTEpEeXXyBaHi TPaHCIOPTHI OCOOGJIMBOCTi, OOYMOBJIEHi MpPOTiKaHHSIM CTPyMy TIIOB3 (epOMarHiTHi
HaHorpanyan LSMO, gki nmokpusaioTh Bi2223 MikporpaHysiv. BCTaHOBIEHO BIUIMB CTPYKTYPM IIBOK Ni Ha CTYIiHb CITiHOBOi
noJisipu3alii eJIeKTPOHIB NPOBiAHOCTI, @ TaKOXK Ha iHIi (Pi3nyHi (IepeBas)KHO MarHiTHI) BJaCTUBOCTI, 1[0 MAIOTh CYTTEBE 3HAYEHHS
I71s1 CTIHOBOi €JIeKTPOHIKU. BusBieHo, mo Bignan amopdHux miiBok Ni npu Temneparypax (Tian = 300 - 350 C) Buk/uKae ix
Kpucratizauito 3 ¢popmysBaHHsIM ['TIK ¢asu, MoHOBIIOE iX MarHiTHi, ONTUYHI, MarHiTOONTHYHI, TPAHCIOPTHI BJIACTUBOCTI, SKi €
TUMOBUMU JJIs MaCHBHOTO KpHUCTajliqyHOro Hikeso. Ha 6asi iCHy04oi TexHOJOrii, BUTOTOBJIEHO CIUIaBu Xoiiciepa Ajs
MOJAJIbIIOrO [I€TAJbHOTO JOCJIIPKEHHSI OCOOJIMBOCTEH iX esIeKTpOoHHOI OymoBM Ta ¢izmuHux BiactupocTeil. CrnaB Fe2CrGa
OTpUMaHO OfnHOGMA3HUM i € MpUAATHUM [JIS MOAAJIBUIOTO AOCHIIKeHHs Horo ¢isnyHux xapakrepucTtuk. CrnaBu Co2ZrGe Tta
Co2HfGe yepe3 cBoio gBo- ab6o H6aratodasHiCTh BUBHAHO HENPUAATHUMMU [JIs MTOAAJBIIOrO eKCIIEPUMEHTaIbHOTO JOCiIKeHHS.
JI7nst iX BUTOTOBJIEHHSI TIOTPEOYEThCSl YAOCKOHAJIEHHS iCHYI04Oi TexHosorii. JloCikeHo MPOBiAHICTh i CTPyMOBi QuyKTyauii B
apyBaTUX TMi6PUIHUX CTPYKTYPaX, yTBOPEHUX METa/J€BUM iH)KEKTOPOM, HAHOPO3MiPHUM i30J19TOPOM, HOPMaJIbLHUM METaleBUM
MpomapKkoM i HafamposigHUKOM. ITokasaHo, O BUMipu [po6oBoro mymy i gudepeHLianbHOI MPOBIJHOCTI B TaKMX 3pa3Kax
MOXXYTb CJIY>KUTH JIKEpesioM HafiiHoi iHdopMarlii momo MpUCYyTHOCTI B HAZAIIPOBIIHMKY [IBOX €HEPreTMYHUX 30H 3 Pi3HUMU

HaJNPOBIIHUMU LIIIMHAMU.
Pedepar (aHr1)

The goals of the work - experimental research and theoretical calculations of physical properties of perspective nano-hetero-
materials and establishment of scientifically substantiated principles of novel functional materials for spin electronics. Objects of
research - superconductor - half-metal ferromagnet nanocomposites, crystalline and amorphous nickel films, hybrid nano-
heterostructures based on superconductors and magnets. Research methods - Andreev spectroscopy; measurement of
transport/resistive properties of nanocomposites; magnetic, magneto-optical, transport and optical measurements, electron
microscopy studies; variations of density and volume concentration of components; theoretical modeling of transport



properties of nanoscale hybrid structures based on superconductors and magnets. The transition to a superconducting state of
nanocomposites from microparticles of the Bi2Sr2Ca2Cu306 superconductor with a d-symmetry of the order parameter
(Bi2223) and nanoparticles of the magnet La2/3Sr1/3MnO3 (LSMO) - Bi2223: LSMO nanocomposites has been investigated. It is
established that experimental dependences of the resistive superconducting transition and current-voltage characteristics of
superconducting bulk nanocomposite samples, with the content of Bi2223: LSMO components (4: 1), are well described by the
Berezinsky - Kosterlitz - Thouless model for two-dimensional superconductors. The observed transport features are due to the
current flow along the ferromagnetic nanogranules LSMO, which cover Bi2223 microgranules. The influence of Ni film structure
on the degree of the spin polarization of conduction electrons, as well as on other physical (mainly magnetic) properties that are
essential for spin electronics, has been established. It was found that annealing of amorphous Ni films at temperatures (Tann =
300 - 350 C) causes their crystallization with the formation of FCC phase, restores their magnetic, optical, magneto-optical, and
transport properties, that are typical for massive crystalline nickel. Using existing technology, Heusler alloys have been prepared
for further detailed study of their electronic structure and physical properties. Single-phase Fe2CrGa alloy suitable for further
study of its physical characteristics was obtained. Two- or multiphase Co2ZrGe and Co2HfGe alloys were considered unsuitable
for further experimental research. Their fabrication requires improvement of the existing technology. Conductivity and current
fluctuations in layered hybrid structures formed by a metal injector, nanosized insulator, normal metal layer and a
superconductor have been studied. It is shown that the measurements of the shot noise and differential conductivity in such
samples can serve as a source of reliable information about the presence of two energy bands with different superconducting

gaps.
Inpexc YIK: 548:537.621;538.955-405;539.21:537.621, 537.6; 538.945; 539.21; 538.945

Kozu temaruynux pyopuk HTI: 29.19.37
6. HaykoBo-TexHiyHa npoaykuis (HTII)

7. Biosriorpagiunuii onuc

1. E. Zhitlukhina, M. Belogolovskii, P. Seidel Electronic noise generated by a temperature gradient across a hybrid normal-metal-
superconductor nanojunction // Applied Nanoscience (2020). 2. O.C. XXutnyxina CTpyMOBUI1 IyM B METAJ€BUX KOHTAKTax Ha
OCHOBI [IBOLIJIMHHUX HAINpPOBigHUKIB // MeTtanodizuka Ta HOBIiTHI TexHosorii. - T. 42, N2 9. - C. 1197-1206 (2020). 3. V.Yu.
Dmitrenko, V.N. Krivoruchko, V.Yu. Tarenkov Proximity-induced triplet superconductivity in
Bi2Sr2Ca2Cu306+x:La2 /3Srl/3MnO3 nanocomposites // Materials of the International Meeting "Clusters and nanostructured
materials (CNM-6)" - Uzhgorod, Ukraine, 2020 - 374 p. - P. 205-208. 4. E. Zhitlukhina. Surface nanoscale structure of
superconducting films probed by junction spectroscopy// Materials of the International Meeting "Clusters and nanostructured
materials (CNM-6)" - Uzhgorod, Ukraine, 2020 - 374 p. - P. 328. 5. E. Zhitlukhina, M. Belogolovskii, P. Seidel. Anomalously
enhanced thermal noise in quantum rings // Abstract Book International research and practice conference: Nanotechnology
and Nanomaterials (NANO-2020) 26-29 August 2020, Lviv, Ukraine, P. 475. 6. E.A. Koshina, V.N. Krivoruchko Resonant Andreev
reflection in a ferromagnetic normal metal - magnetic quantum dot - superconductor structure in magnetic field // Abstract
Book International research and practice conference: Nanotechnology and Nanomaterials (NANO-2020) 26-29 August 2020,
Lviv, Ukraine, P. 230.

8. 3BiTHa JOKyMeHTaNis

KizpKicTh CTOPiHOK B 3BiTi: 95
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTi

IlepeJiik 0Ci6O-BHKOHABIIiB
Imutpenko B.1O.
Kurnyxina O.C.

Kynpssues 10.B.



Tapenkos B.IO.
YBapoB M.B.

KepiBHHK opraHi3samii:
BinomeHko Biktop Osnexkcangposuy (1. T. H., mpodecop)
KepiBHHKH pOGOTH:

Kpusopyuko Bonogumup MukosaitoBud (1. ¢.-M. H., Ipodecop)

KepiBHUK Bizainy peectparii HayKoBoi AisibHOCTi

FOpuenko T.A.
YKpIHTEI

0 :’.-’F.:"i&




