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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeNiali30BaHOi BY€HOI pagH): [ 26.168.02
IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: IncTUTYyT MeTanodisuku im. I.B. Kyparomosa HAH Vkpainu
Kopg 3a €IPIIOY: 05417331

Micue3HaxoaKeHHS: OyJibB. akaf. BepHazgcekoro, 36, M. Kuis, Kuiscbka 06:1., 03142, Vkpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IncTutyT Metanodisuku im. Kypmiomosa HAH Vkpainu
Kopg 3a €IPIIOY: 05417331

Micue3Haxoa KeHHs: 252680 JICI1, Kui-142, np. BepHazcbkoro, 36

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19

Tema gucepranii:
1. Onr'TryYHi, MarHiTHI i TPAaHCIIOPTHI BJIACTUBOCTI CIIaBiB ['eliciiepa Ta reTEPOCTPYKTYP Ha iX OCHOBI.

2. Optical, magnetic and transport properties of Heusler alloys and heterostructures based on them.

Pedepar:

1. B po6oTi mpoBeieHO NOLIYK HOBUX CILIaBiB ['eficiepa, sKi MaloTh NEPCHEKTUBY BUKOPUCTAHHS B IPUCTPOSIX
MAarHiTOEJIEKTPOHIKU B IKOCTi CIIIHOBUX iHKEKTOPiB. KOPEKTHICTh MPOBENEHNUX [IEPIIONPUHIMUITHUX PO3PaXyHKIB
€JIEKTPOHHOI CTPYKTYPHU CILJIABiB NI€PEBipsJIach MIJIIXOM MOPIBHSIHHY iX €KCIIEPMMEHTAJIBHUAX Ta TEOPETUYHUX
ONTUYHUX BJIACTUBOCTEM. [IpOBeNIeHO NOCiIKEHHSI BIJIMBY aTOMHOTO 6€371a/ly Ha €JIeEKTPOHHY CTPYKTYpY Ta
di3nyHi (MarHiTHi, TPaHCIIOPTHI, ONITUYHI) BIaCTUBOCTI psiAy ciiiaBiB ['eficiepa. BecraHosineHo, mo cnnaB Co2CrGa e
depomarHeTukom 3i 3HauHUM (P = 87,7 %) cTynenem criiHOBOi NoJIpU3allii eJIeKTPOHIB Ha piBHI PepMi (10 pobUTh
Lieii CIIJIaB NIEPCIIEKTUBHUM JJ1s1 BAKOPUCTAHHS B CIIIHTPOHIlli). BuB4eHa npupoja CTpyKTYpHOI HeCTabibHOCTI
crnaBy Fe2MnGa. BcTaHoBs€HO, 10 KPUCTaliYHA CTPYKTYypa cIuiaBy Tuny L21 3 pepiMarHiTHUM TUIIOM MarHiTHOTO
nopsiaxy (P = 73,8 %) € MeHIII eHepreTUYHO BUTIAHOIO, HiX CTpyKTypa TUIly Cu3Au 3 pepoMarHiTHUM TUIIOM
MarHiTHoro nopsaxy (P = 8,7 %), xo4a pi3HMIISI IOBHUX €HEPTill A4J1s1 LMX [BOX CTaHiB CTaHOBUTL Jauie 60 meB. Ha
BimMiHy Bif miiBok crsaBy Co2CrAl B miiBkax craBy Co2Cr0.6Fe0.4Al aromuuii 6e3naz L21?B2 npakTUYHO He

BIJIMBAa€ HAa HAMarHiyeHiCTh i CTYIiHb CIIIHOBOI NoJIIpU3allii cIyiaBy, B TOM yac sk 6e3nag B2?A2 cyTTeBo 3MeHIIye



BesinuuHy P. Ha mincraBi aHasnizy onTuyHuX BiactuBoctell craBy Cu-Mn-Al B 0671acTi mOrsiMHaHHS BiJIbBHUMU
€JIEKTPOHAMU BU3HAYEHI YACTOTU peJIaKCAliiHUX Ta MJIa3MOBUX KOJIMBAaHb €JIEKTPOHIB IIPOBiTHOCTI B AyCTEHITHOMY
Ta MAPTEHCUTHOMY CTaHax. 110 JO3BOJIMIIO IOSICHUTY MEXaHi3M 3MiHU €JIEKTPOOIIOPY CIJIaBy ITPU MaPTEHCUTHOMY
IIEPETBOPEHHI B CIJIaBi. EKCIIEpUMEHTAIIbHO BCTAHOBJIEHI XapaKTEePHi PUCH €BOJIIOLiI MarHiTOPE3UCTUBHUX Ta
MAarHiTHUX BJIACTMBOCTEN IrpaHyib0BaHUX MIiBOK (FeCo)x(MgO)1-x B 3a71€>XKHOCTI Bifi KOHLLEHTPALlil MarHiTHUX
rpaHyI

2. The search of new Heusler alloys perspective for practical application in spintronic devises as spin injectors has
been performed. The correctness of the results of ab-initio calculations of electronic structure of alloys has been
checked by the comparison of their experimental and calculated optical properties. The effect of atomic disorder
on the electronic structure and some physical (magnetic, transport and optical) properties of some Heusler alloys
has been investigated. It was shown that Co2CrGa is ferromagnet with significant (P = 87,7 %) degree of spin
polarization of free charge carriers. This fact makes this alloy perspective for practical applications in spintronic
devises. The nature of structural instability of Fe2MnGa has been investigated. It was established that L21 type of
structure with ferrimagnetic type of magnetic order (P = 73,8 %) is less energetically favorable than Cu3Au type of
structure and ferromagnetic type of magnetic order (P = 8,7 %), while the difference in full energies between these
states consists of 60 meV only. Unlike the case of Co2CrAl Heusler alloy films the atomic disorder L21?B2 in
Co2Cr0.6Fe0.4Al alloy films practically does not change the magnetization and spin polarization degree, while
B2?A2 type of disorder noticeable reduces the spin polarization degree of alloy. The relaxation and plasma
frequencies of free charge carriers of Cu-Mn-Al alloy in austenite and martensite states have been evaluated from
the analyses of the optical properties of alloy. The knowledge of these parameters allowed us to explain the nature
of the resistivity changes induced by the martensitic transformation in alloy. The composition dependencies of
magnetoresistive and transport properties of granular (FeCo)x(MgO)1-x films on ferromagnetic fraction (FeCo) has
been established.
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Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im's I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Mosnopkin Bagum Bopucosuy

Monopnkin Banum Bopucosuy

IOpuenko T.A.



