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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 29.33.39

Tema guceprauii:

1. ®azoBnii ckiiag Ta MarHiTOPE3UCTUBHI i MarHiTHI BJIACTMBOCTI NpUJIaloBUX CTPYKTYp Ha ocHOBI Ni i Co Ta Dy a6o
Bi

2. The phase composition, magnetoresistive and magnetic properties of devices structures based on Ni and Co and
Dy or Bi

Pedepar:

1. Incepranifina po60Ta IpUCBIYeHa KOMIIJIEKCHOMY JOCJIiZPKEHHIO BIUIUBY CTPYKTYPHO-(a30BOro CTaHy Ha
MarHiTHi 1 MarHiTOPEe3UCTUBHI BIACTUBOCTI IIPUJIaZJOBUX CTPYKTYP Ha OCHOBI IIJIIBKOBUX CUCTEM i3 IIepEXigHUX
(dpepomarHiTHUX (Ni abo Co) meTaniB i pinko3emenbHoro Dy abo Bi Ta rpu pi3Hill opieHTallii 3pa3KiB Y 30BHIIIHbOMY
MarHiTHOMYy 110J1i. BcTaHOB/IEHO, 1O 117151 BCiX AOCIIIIPKYBaHMX IJTIBKOBUX CHCTeM (PIKCY€EThCS aHi30TPONIHUMN
XapaKTep MarHiTOONOPY 3a KiMHATHOI TeMIlepaTypy BUMiproBaHHs. [1oka3aHo, 1110 IpY 3MiHi TOBIIMHYU MIPOLIAPKY 3
ka-Dy 3aneXXHiCTb MarHiTOONoOpy i KOEPLUUTUBHOI CUJIM BUSBIISIE HEMOHOTOHHMI XapakTep, SIKUH 3HUKAE [1pU
nepexofii y KpUCTaNTiYHUI cTaH. JJoCHimKeHHsl MarHiTHUX BJIaCTUBOCTEH [10Ka3aJjy, 10 MicJisi TEpPMOOOPOOKY

TPUIIAPOBUX IJIiBKaX y 61/1bIIOCTI BUNIAAKIB BilOYBA€THCS 3pOCTAHHS BEJIMYMHY KOEPLUTUBHOI CUJIH,



HaMarHiveHOCTi HACMYEHHS Ta 3aJIMIIKOBOI HaMarHiyeHocTi. Y Tpumaposux miiBkax Co/Bi/Coy
CBI’)KOCKOHJIEHCOBAaHOMY CTaHi KOEPUUTHBHICTD HE 3aJIEXXUTH Bif TOBIIMHY MPOIIAPKY 3 Bi, Mic4 BifnamoBaHHS 10
680 K ii 3HaueHHs 3pocTae 3i 36inbleHHSIM epeKTUBHOI TOBIUHU Bi. [TokazaHO MOKJIMBICTb IPAKTUIHOTO
BMKOPHMCTAHHSI Pe3yJIbTaTiB JOCiIKEHHS 1111 PO3POOKU (PYHKLIOHAJIBHUX €JIEMEHTIB iHAYKIIHMX JATYMKIiB
TI0JIOKE€HHS], aHI30TPOIHUX MArHiTOPEe3UCTUBHUX AATYMKIB [I0JIOKEHHS 1 KyTa [IOBOPOTY, MarHiTHOTO CEPENOBUILA

3anucy indopmatiii, o 6yayTh MaTU CTabiIbHI pOO0Yi XapaKTEepPUCTUKHU B LIMPOKOMY [lialla30Hi TeMIIepaTyp

2. The PhD thesis is devoted to a complex study of the influence of the structural-phase state on the magnetic and
magnetoresistive properties of devices structure based on film systems of transition ferromagnetic (Ni or Co)
metals and rare earth Dy or Bi and to establish the influence of sample orientation in an external magnetic field.
The interconnection between the features of the structural-phase state of the structures of devices in the form of
three-layer film systems and their magnetic and magnetoresistive properties has been established. The phase
composition of three-layer films based on Co and Bi in the as-deposited state corresponds to hcp-Co, fce-Co, and
rhombohedral-Bi. Three-layer films based on Ni or Co and Dy (dDy < 15 nm) before and after heat treatment, the
phase composition is as follows: fcc-Ni + ga-Dy and hep-Co + fcc-Co + ga-Dy. It is established that for all
investigated film systems the anisotropic character of the magnetoresistance at room temperature of
measurement is fixed. The maximum MR values for systems based on Ni or Co and Dy are observed in the
perpendicular measurement geometry when Dy is in the quasi amorphous state. For a system based on Co and Bi,
the maximum values are observed at its largest thicknesses in the system in the perpendicular geometry of the
measurement. When the thickness of the layer changes from qa-Dy, the dependence of the magnetoresistance and
coercive force reveals a nonmonotonic character, which disappears during the layer Dy transition to the
crystalline state. Studies of magnetic properties have shown that after heat treatment in three-layer films in most
cases there is an increase in the value of coercive force, saturation magnetization, and residual magnetization. In
three-layer Co/Bi/Co films in an as-deposited state, the coercivity does not depend on the thickness of the Bi
layer and after annealing to 680 K, its value increases with increasing effective Bi thickness. The possibility of
practical use of research results for the development of functional elements of induction position sensors,
anisotropic magnetoresistive position, and angle sensors, magnetic medium of information recording, which will

have stable operating characteristics in a wide temperature range, is shown
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