AHOTALIUSA

Ha JWCepTaLUOHeH TPy,
Ha Mupocnas l'eoprues, cekuusi JYM® va UMU - BAH

IucepraiusiTa € MOCBeTeHa Ha HayyHu mpobsieMu B 00/acTTa Ha HaHOMAarHeTH3Ma, a UMEHHO
TeOPeTUUHOTO H3C/ie/jBaHe Ha MarHUTHUTe CBOMCTBAa Ha HAHOMAarHUTHU cucTeMu. Haripumep,
CaMOCTOSITe/IHA MOJIEKY/IIPHU MarHUTH W U30/IMpaHU MarHUTHU €JUHUILM KaTo ChCTaBHA 4acT Ha
MO-CJIO)KHU XUMUYHM Che[uHeHusl. B nucepranysara ce pasriexza BAUSHUETO Ha CTPYKTypara U
BU/Ia HA M@XXJyaTOMHUTe BPb3KU B HAHOMAarHUTHUTE CUCTEeMU BbPXY TEXHUTe MarHUTHU CBOMCTBA.
3a oTuMTaHe poJisiTa Ha Te3W BPB3KU e pa3paboTeH MeTof; 6a3upaH Ha TeOpUsTa Ha MOJIEKYJISIPHUTE
opbuTanu ¥ MeToJja Ha MHOTO-KOH(GUIypal[MOHHOTO CaMOCBIJIaCyBaHO TMosie. B pamkuTe Ha
rpeJi/Io’KeHHsT MeTOJ, ca TMOCTaBeHW JBe 3ajaud: [IbpBaTa BK/IKOYBA IMBJHO XapaKTepuh3uWpaHe Ha
eKCITePUMEeHTa/THO Ha0JTFo/jlaBaHUTe MAarHUTHY CTIEKTPH Ha W30/TUPAHUTE CITUH elHa BTOpPA TPUMEDH,
cbeTaBsay cheauHeHusTa A3Cu3(PO4)4 (A=Ca, Sr, Pb). Bropara 3a/jaua Kacae o0sCHeHHETO Ha
NPUUYMHUTE 3a eKCIIePUMEHTA/IHO Hab/roJjaBaHuTe HEOOMKHOBEHW MarHUTHU CBOWMCTBA Ha
MoeKy/isspHUst MarHuT NiaMoi12. Toa Bk/lOUBa ITb/IEH aHaiyd3 Ha MarHUTHUS CIIEKTHP,
HaMarHUTBaHETO M MarHuUTHaTa Bb3MPUEMUMBOCT, KAaKTO M TIOCOYBaHe Ha MPUUMHUTE 3a
Ha0/II0jaBaHNTe CBOMCTBA.
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The thesis focuses on problems in the field of nanomagnetism. This research area covers the
magnetic properties of nanomagnetic systems, for example molecular magnets and isolated spin
units embedded in larger compounds. In the present dissertation we address the impact of the
nanomagnet's structural symmetry and type of atomic bondings on their magnetic properties. To
account for the effect of these features, we developed an alternative to the conventional spin
techniques method. As a foundation of our research we used the molecular orbital theory, the multi-
configuration self consistent field method and the inelastic neutron scattering theory. With the aid of
the named method we study two particular problems. The first problem refers to the
characterization of the unusually stable high-temperature magnetic excitation observed in the
compound Pb3Cu3(PO4)4. The second problem is associated to the unusual magnetic properties of
the molecular magnet Ni4Mo12.



