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Investigation of narrow-gap and layered materials for spintronics
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O6'eKTU NOCIIKEHHS - HaliBIPOBiIHNKOBI 6araTOKOMIIOHEHTHI TBEPZi PO3YMHU Ha OCHOBI 6iHapHUX crnioyyk PbTe,
SnTe, GeTe 3 gomimkamu Mg, Sc, Ti, V, Cr, Mn, Sm, Eu, Er, Yb; mapysarti kpucranu InSe, In2Se3 i GaSe,
iHTepKasboBaHi foMimKo Co B IOCTINHOMY MarHiTHOMy I10J1i. MeTa po6OTH - CUHTE3 HOBUX MaTepiasiB 1J1st
CIIiHOBO{ €JIEKTPOHIKHU 3 BUCOKOIO TeMIIepaTypolo Kiopi, nouyk Hai6ibl €(PEKTUBHUX MEXaHi3MiB MarHiTHOTro
BIIOPSIKYBAHHS JOMIIIOK T BU3HAYEHHS BIJIMBY N1€pe0yL0BU €JIEKTPOHHOI CTPYKTYPU KPUCTAJIiB Ha 1i MEXaHi3MMU.
Metonu po6oTu - MogudikoBaHUI BepTUKaJIbHUN MeTo, bpimpkMeHa 1711 BUPOILyBaHHSI HOBUX PO3BEIEHUX
MarHiTHux HaniBnposigHuKiB (PMH) Ha ocHOBI A4B6, 1leroBaHux nepexifHUMU i piKicCHO3eMeJIbHUMU €J1eMEHTAMUY;
CHHTE3 IIapyBaTUX HaMiBIPOBIIHUKOBUX CIIOJIyK Ha OCHOBi A3B6, iHTepKabOBaHUX KOOATIbTOM, 30KPEMA, B
MarHiTHOMY I10JIi; ZOCHiIKeHHs XIMIYHOTO CKJIaZly MeTOLoM peHTreHodyopecueHTHOro aHanizy (POA) ta
KPUCTaIiYHOi CTPYKTYPY METOLOM PEHTI€HiBChKOI I pakToMeTpii; 1o6yZoBa IPOrHO3HUX KPUBUX PO3IIOAINTY
IOMIIIOK B3[OBX 3JIUTKIB; OCJII)KEHHSI €JIEKTPUYHMX i MarHiTHUX BilacTUBOCTeN HoBUx PMH, a Takox
€JIEKTPOHHOTO IIapaMarHiTHOro pesoHaHcy (EINP); nociimpKeHHs IOBEPXHEBUX HAHOYTBOPEHb METOZIOM aTOMHOI
cniioBoi Mikpockoriii (ACM); mociiskeHHs pyxy LOMIIIKOBUX PiBHIB Iif, [i€l0 HAJBUCOKUX TUCKIB i HUBBKUX
TEeMIIEpPaTyp; TEOPETUYHE JIOCIIiIKEHHSI CIIIHOBOTO TPAHCIIOPTY B CUCTEMaXx 3i CIiH-0pOiTalIbHOIO B3aEMOI€IO.
PesynbTaToM po60TU € OTpUMaHHS HOBOTO Ki1acy PMH Ha ocHOBI cniosiyk A4B6 Ta A3B6, nepCrieKTMBHUX 1151
BUKOPUCTAHHA y IPUJIaZiax CIiHOBOI eJIeKTPOHiKU. Hamu po3pobsenHnii HOBU MeTO[, KIHETUYHOTO PiBHSHHS [J1s1
dyHKuil Kennuma, 1o 103B0JIsI€ ONMCYBATY [TOBEiHKY HU3bKOPO3MIPHUX CUCTEM IIPY BpaxyBaHHI CIIIHOBOTO
HaMpsIMKY, CIIiH-0p6iTalbHOI B3aeMO/Iii Ta CIIIHOBOrO PO3MIEIJIEHHS Y T10J1i MarHiTHOI nosistpusaii. JJocaigxkeHo
MEeXaHi3M CTPYMOYTBOPEHHA Ta CIIiHOBA peJlaKkcallis B IBOMIDHOMY €JIEKTPOHHOMY Iasi 3 HEBIIOPSAIKOBAHOIO CITiH-

opbiTasibHOIO B3aeMoyiero Pambu.
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in constant magnetic field. Purpose - the synthesis of new materials for spintronics with high Curie temperature,
finding the most effective mechanisms of magnetic ordering of impurities and to determine the impact of
restructuring of the electronic structure of crystals on these mechanisms. Methods of work - a modified vertical
Bridgman method to grow new diluted magnetic semiconductors (DMS) based on A4B6, doped with transition and
rare-earth elements, the synthesis of layered semiconductor compounds based on A3B6, intercalated with cobalt,
in particular, in the magnetic field; the study of the chemical composition using X-ray fluorescence analysis (XRF)
and the crystal structure by X-ray diffraction; building of predictive distribution curves of impurities along the
ingots; the study of electric and magnetic properties of the new DMS; electron paramagnetic resonance (EPR); the
study of surface nanostructures by atomic force microscopy (AFM); study of the motion of the impurity levels
under the influence of ultra-high pressures and low temperatures; the theoretical study of spin transport in
systems with spin-orbit interaction. The obtained result is a new class of compounds based on DMS A4B6 and
A3B6, promising for use in spintronic devices. We have developed a new method of kinetic equations for the
Keldysh functions, which allows to describe the behavior of low-dimensional systems, taking into account the spin
direction of the spin-orbit interaction and the spin splitting in the field of magnetic polarization. The mechanism
of the current generation and spin relaxation in two-dimensional electron gas with a disordered spin-orbit



interaction of the Rashba is investigated.
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