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V. BimomocTi npo guceprauiio
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1. B3aeMO3B'S30K €JIEKTPOHHOI, MarHiTHOI Ta KPUCTa/IiYHOI CTPYKTYP Yy 3aj1i30-MapraHLeByX MMHIKTULAX

2. Interrelation between electronic, magnetic and crystal structures in iron-manganese pnictides

Pedepar:

1. luceprarito NpUCBIYEHO CUCTEMATUYHOMY JOCIIIPKEHHIO €JIEKTPOHHOI CTPYKTYPHU 3aJli30-MapraHieBUX
[IHIKTUIiB METOJAMU Teopii PpyHKLioHaMy rycTHHU. [ToKazaHo, o 3MiHa CUMETPii KpucTasiyHoi rpaTku MnAs npu
BMHUKHEHHI (epoMarHeTu3my o6yMOBJIeHa KOHKYPEHIIi€I0 MarHiTHOTO i CTPYKTYpPHOTO IIapaMeTpiB MOPSIKY.
[IpoBeneHO cucTeMaTUYHE OOCIIiIP)KEHHS BIVIMBY aHIOHHOTO i KaTIOHHOTO 3aMillleHb Ha €JIEKTPOHHY CTPYKTYPY Ta
BEJINYMHY JIOKQJIbHUX MAarHiTHUX MOMEHTIB reKcaroHajabHOro MnAs. 3anrpolloHOBaHO peKOMeHallii o010 BUOOPY
ONTUMAJIbHOTO, 3 TOYKU 30PY MarHiTOKaJIOPUYHUX 3aCTOCYBaHb, JIETYBAaHHS. 31CTaBJI€HHS JAHUX PO3PAXYHKIB
€JIEKTPOHHOI CTPyKTypu Mn2-xFexAsyPl-y 3 ekcriepuMeHTaJ IbHUMY JaHMMU HaJlajlo MOKJIMBICTG [1epedaunTy Ta
€KCIIEpMMEHTAJIbHO BUSIBUTU iCHYBaHHS IIOTPIiMHOI TOUKM Ha (Pa3oBill miarpami TeMmeparypa-KoHLIEHTpallis, a
TaKOXX OOI'PYHTYBAaTH Ta 3allPOIIOHYBATH KOHLEMNIIiI0 3MilIaHMX MArHiTHUX CTaHiB, Ika HECYIIEPEUJIMBO MOSCHIOE

MIOBEIHKY LMX CIUIaBiB Y MAarHITHOMY I10JIi.



2. The thesis is devoted to a systematic study of the electronic structure of iron-manganese pnictides using
density functional theory methods. It is shown that a change of symmetry of the MnAs crystal lattice at the
occurrence of ferromagnetism is caused by competition of magnetic and structural order parameters. Systematic
investigation of the effect of anionic and cationic substitutions on the electronic structure and local magnetic
moments of hexagonal MnAs is performed. Recommendations relating the choice of optimal substitutions (from
the viewpoint of magnetocaloric applications) are offered. Comparison of the electronic structure data for the
Mn2-xFexAsyP1-y system with experimental data has allowed to predict and to find out experimentally the
existence of a triple point on the temperature-concentration phase diagram. A concept of mixed magnetic states
which consistently explains behavior of the alloys in a magnetic field is proposed and grounded.
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