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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Formation of ferromagnetic impurity nanostructures of transition elements and spin glass phase in cubic and
layered crystals

Pedepar yKpaiHCBKOIO:

O6'eKTU JOCTiIKEHHS - 6araTOKOMIIOHEHTHI TBEPZi po34uHu KyOidyHuX KpucTasiB A4B6 (PbTe, SnTe, GeTe),
JleroBaHux gomimkamu Sc, Ti, V, Cr, Mn, Fe, Eu; mapysari kpucranu A3B6 (GaSe, InSe, In2Se3, InTe) Ta (A5)2(B6)3
(Bi2Te3, Bi2Se3), inTepkanpoBaHi MarHiTHumu gomimkamu (Fe, Co, Ni), Bi(93,99)Mn(6)Fe(0,01). MeTa po6oTu -
oziep>kaHHs (epOMarHiTHO BIOPSAKOBAHMX MIKTOMAarHeTyKiB KyOiuHUX i mapyBaTHUX KPUCTAJIIB 3 (a3oio CIiHOBOrO
CKJI, IPUJIATHUX JJ1s1 BAKOPMCTAHHS Y CIIiHOBIH eJIeKTPOHili. MeTonu [ocCil>keHHs - peHTreHo(pIyopeCcLieHTHUI
aHaJi3, peHTreHiBcbKa I pakTOMETPis, eJIeKTPOHHA i aTOMHO-CHJIOBA MIKPOCKOIIis, CTaTU4YHA i TUHaMiYHa
MarHiTOMETpisl, raJibBAaHOMAarHiTHi BUMipu. Pe3ysibTaTOM POGOTH € OTPMMAaHHS HOBUX MIKTOMAarHeTHKiB Ha OCHOBI
A4B6, A3B6 Ta (A5)2(B6)3 3 mOMIilIKOBUMU HAaHOYTBOPEHHSIMU i (a3o1o CIIiHOBOTrO ckila (B jieroBaHux A4B6), ¢piznyHi
BJIACTMBOCTI SIKMX OyJI JOKJIa[IHO BUBYEHI. 3aIIPOIIOHOBAHO MOJIEJIb IIepebyI0BU €JIEKTPOHHOI CTPYKTYPH CILIaBiB
pPO3BeIeHNX MarHiTHUX HaIliBIIPOBiIHUKIB Ha OCHOBI A4B6, 1110 MiCTSTh ITIMOOKI i pe30HaHCHI JOMIIIKOBI PiBHI, IpU
3MiHi CTYyII€Hs JIETYBaHHS i MMiJl TUCKOM. JJOCIIiIPKEHO MarHiTHUI MOPSAIOK i MarHiTHi HEOLHOPIIHOCTI B TBEPAUX
pO34YMHax TeJYPUiB CBMHLIO, 0JIOBA i FépMaHilo, JIETOBAaHUX JOMIIIKaMU NIEPEXigHMUX METaJIiB. B HUX BUSBIEHO
iCHyBaHH$ IBOX MarHiTHUX MiJJCUCTEM - (DEPOMATHITHOI i CIIHOBOTO CKJ1a. 3alIPOIIOHOBAHO MOJIEJIb TOETAITHOTO
KaTiOHHIN Nifgrpariii, B Mexkax HaHOKJIacTepiB i B 06'eMi MikpoksiacTepiB cTOPOHHIx (a3. JJociakeHo KpucTasiyny
CTPYKTYpY Ta (i3UyHi BJIaCTUBOCTI HOBUX HAHOKOMIIO3UTHUX CTPYKTYP, 1O CKJIAI0ThCS 3 MIAPiB
MarHiTOaKTUBHOTI'O iHTE€pKaJIsIHTa Ta HEMArHiTHOTO HaMiBIPOBiAHMKA. [IoKa3aHo, 10 BIIPOBAIKEHHS IHTEPKAJISIHTY B
MaTpHULIIO MAPYBaTOr0 KPUCTAy IPU3BOAUTD [0 [10s1BU (PEePOMarHiTHOTO BIIOPSIKYBaHHS. BCTaHOB/IEHO, 110
HagBHICTb IPAJIiEHTHOTO MArHiTHOTO M0JIS1 HA MEXi PO3MOAiNY "KpUCTA-€JIEKTPOJIT" BUKJIMKAE JIOKAJi3aliito
iHTEePKaJIIHTY, 110 [IPU3BOAUTD JO 30i/bLIEHHS JaT€PAIbHUX PO3MIPiB OTPMMaHUX HAHOYTBOPEHD Ta 3MiHU

MarHiTHUX BJIaCTUBOCTEN BUXIIHUX IIAPYyBATUX KPUCTAJIIB.

Pedepar aHI1iliChKOIO:

Objects of the research are multicomponent solid solutions of cubic crystals A4B6 (PbTe, SnTe, GeTe) doped with
Sc, Ti, V, Cr, Mn, Fe, Eu impurities; A3B6 layered crystals (GaSe, InSe, In2Se3, InTe) and (A5)2(B6)3 (Vi2Te3, Vi2Se3)
intercalated with magnetic impurities (Fe, Co, Ni), Bi(93.99)Mn(6)Fe(0,01). Purpose of the work is obtaining of
ferromagnetic ordered mictomagnets of the cubic and layered crystals with spin glass phase suitable for use in
spin electronics. Methods of the study are X-ray fluorescence analysis, X-ray diffraction, electron and atomic force
microscopy, static and dynamic magnetometry, galvanomagnetic measurements. Result of the work is obtaining of
the new mictomagnets based on A4B6, A3B6 and (A5)2(B6)3 containing impurity nanoclusters and spin glass phase
(in alloyed A4B6) which physical properties were studied in detail. A model of electronic structure rearrangement
for diluted magnetic semiconductor alloys based on A4B6 with deep and resonant impurity levels is proposed
which considers changing of the doping level and pressure. Magnetic order and magnetic inhomogeneity in the
solid solutions of lead telluride, tin and germanium doped with impurities of transition metals are investigated.
They revealed the existence of two magnetic subsystems - ferromagnetic and spin glass ones. A model of gradual
crystal matrix filling with impurity atoms is proposed which suggests three limits of its solubility: in cationic
sublattice, within nanoclusters and in volume of second phase microclusters. Crystal structure and physical



properties of the new nanocomposite structures consisting of magnetoactive intercalant layers and nonmagnetic
semiconductor are investigated. It is shown that introduction of intercalant in the matrix of layered crystal leads to
ferromagnetic ordering. It was established that magnetic field gradient on the interface "crystal-electrolyte"
causes intercalant localization which increases the lateral size of the nanostructures and changes magnetic
properties of the layered crystals.
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