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Pedepar:

1. Y nucepTauiiiniit pobOTi HOCTIIKyETHCS XapaKTep 3MiHU CTAaTUYHUX Ta NIUHAMIYHMUX MarHiTHUX BJIaCTUBOCTEN
HAaHOYACTUHOK (pepUTiB-1IIIiHe el Ta 3aMillleHMX MaHTaHITiB MiJ, BIVIMBOM XiMiYHMX 3aMillleHb i YMOB CUHTE3Y,
MOJEJIIOETHCS NTOBEIiHKA Ta aHAi3YIOThCSI OCOOIMBOCTI MAarHiTHOTO CTaHy iXx HEOJHOPiIHUX aHCaMOJIiB.
JocnigykeHa npobyeMaTrKa akTyaibHa y (pisuii MarHiTHUX HaHO06'ekTiB. 151 GpepuTis-mmninened (Ni, Zn, Co,
Mn)Fe204 nocnifkeHo KI04oBi IapaMeTpy BIUIMBY Ta HaIIpSIMKU ix 3MiHU 1714 onTuMizaLii TernsoBoi epeKTUBHOCTI
aHCaMOJII0 Y BUCOKOYACTOTHOMY MarHiTHOMY I10J1i: BUSIBJIEHO, 10 [IPY CUHTE3i HAHOYACTHMHOK 3 OIITUMAJIbHOIO
KBa3iCTaTUYHOIO TEMIIEPATYPOIO 6710KyBaHHS ~ 90 K MOXXHA NiIBUIIUTY BEJIMUYNHY €HEPTeTUYHUX BTPAT Ha ABa
MOPSJIKY, [TOPIBHSHO 3 OTPUMAaHUMU €KCIIEPUMEHTAbHO. [y 3amMilleHnx ManradiTis La_{0,7-
x}(Nd,Sm)_xSr_{0,3}MnO_3 (x = 0-0,1) BcTaHOBIeHO 0COBIMBOCTi TpaHCPOpMallii MarHiTHOTrO CTaHy MiJi BIIJIMBOM
XiMiYHUMX 3aMillleHb Y MiArparii JaHTaHy Ta yMOB CUHTE3Y: BU3HAYE€HO MArHiTHI IapaMeTpy (HaMarHiyeHicTs,
temnepatypa Kiopi Tc) HaHOUaCTHHOK, 3'1COBaHO XapaKTep Ta OOIPYHTOBAHO MPUYMHM iX 3MiHK. Ha OCHOBI

YMCEJIbHOTO MOJEJIIOBAaHHS KPUBUX HAMarHiyyBaHHS [IPU Pi3HUX TeMIIepaTypax Ta ix MOPiBHSIHHS 3



€KCIIEPMMEHTOM, BCTAHOBJIEHA IIPUPOJIa OCOGIMBOCTEN MAarHiTHOTO CTaHY pPeaJlbHUX aHCAaMOJIiB MaHTaHITiB.
BusBneHi edpexTu [03BOJISIOTh KOHTPOJIIOBATH Ta HANIiHHO MPOTHO3YBATH IIOBEAIHKY IOCIiIKYBaHUX CUCTEM
HAaHOYaCTUHOK Y MarHiTHUX IOJISIX, B TOMY YXCJI i BUCOKOYACTOTHUX. OTpHUMaHi pe3ysbTaTy JEMOHCTPYIOTh HOBI
(DYHKLiOHAIBbHI MOXJIMBOCTI CTBOPEHHSI HAHOMATepiaJliB 3 BIOCKOHAJIEHMMH Ta KEPOBAaHMMU MarHiTHUMHU

napaMeTpamy, IEPCIEKTUBHMMU JJIS1 Pi3HUX TEXHIYHUX i MEIMYHUX 3aCTOCYBaHb.

2. The work is aimed at the investigation of the characteristic changes in static and dynamic magnetic properties
of spinel ferrite and substituted manganite nanoparticles under the influence of the chemical substitutions and
conditions of the synthesis, using the various model approaches for the comprehensive analysis of their magnetic
state in terms of parameter distribution of real nanoparticle ensembles. The carried out research deals with the
modern physical problems of nanoscaled objects. Key parametric factors and the ways toward the optimization of
the high-frequency thermal efficiency have been investigated for the spinel ferrites (Ni, Zn, Co, Mn)Fe204. It has
been found that the synthesis of nanoparticles with an optimal quasistatic blocking temperature of ~ 90 K could
increase the energy losses by two orders of magnitude, in comparison with the values obtained in recent
experiments. The transformation peculiarities of the magnetic state caused by the chemical substitutions in the
lanthanum sublattice and the conditions of chemical synthesis have been determined for the substituted
manganites La_{0,7-x}(Nd, Sm)_xSr_{0,3}MnO_3 (x = 0 - 0,1). The magnetic parameters (magnetization and Curie
temperature, T_C) of the nanoparticles have been determined, the driving factors and peculiarities of their
evolution have been disclosed and proved. On the basis of numerical simulations of the magnetization curves at
different temperatures and their comparison with the experimental data, the nature of the magnetic state for
inhomogeneous ensembles of manganite nanoparticles has been established. Reported results allow one to control
and reliably predict the low-frequency and high-frequency behavior of the nanoparticle systems under
investigation. The elaborated conclusions initiate a discussion on new functional possibilities for the development
of the nanomaterials with improved and controllable magnetic parameters, which are promising for various

technical and medical applications.
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