Author’s Accepted Manuscript

journal of
magnetism
magnelic
THERMAL EVOLUTION OF EXCHANGE malerials

INTERACTIONS IN LIGHTLY DOPED
BARIUM HEXAFERRITES

S.V. Trukhanov, A.V. Trukhanov, V.G. Kostishin,
L.V. Panina, V.A. Turchenko, I.S. Kazakevich,
An.V. Trukhanov, E.L. Trukhanova, V.O. Natarov,

A'M' Balagurov www.elsevier.convlocate/jmmm
PII: S0304-8853(16)30960-X
DOI: http://dx.doi.org/10.1016/j.jmmm.2016.10.151

Reference: MAGMA62064
To appear in: Journal of Magnetism and Magnetic Materials

Cite this article as: S.V. Trukhanov, A.V. Trukhanov, V.G. Kostishin, L.V.
Panina, V.A. Turchenko, I.S. Kazakevich, An.V. Trukhanov, E.L. Trukhanova,
V.O. Natarov and A.M. Balagurov, THERMAL EVOLUTION OF
EXCHANGE INTERACTIONS IN LIGHTLY DOPED BARIUM
HEXAFERRITES, Journal of Magnetism and Magnetic Materials
http://dx.doi.org/10.1016/j.jmmm.2016.10.151

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/jmmm
http://dx.doi.org/10.1016/j.jmmm.2016.10.151
http://dx.doi.org/10.1016/j.jmmm.2016.10.151

THERMAL EVOLUTION OFEXCHANGE INTERACTIONS IN LIGHTLY DOPED
BARIUM HEXAFERRITES

S.V. Trukhanov'?", A.V. Trukhanov'?, V.G. Kostishin, L.V. Panina, V.A. Turchenko®*,

.S. Kazakevich?, An.V. Trukhanov'?, E.L. Trukhanova? V.O. Natarov?, A.M. Balagurov®
'National University of Science and Technology MISiS, 119049, Moscow, Leninsky Prospekt, 4,
Russia
’SSPA “Scientific and practical materials research centre of NAS of Belarus”, 220072 Minsk,
P. Brovki str., 19, Belorussia,
3Joint Institute for Nuclear Research, 141980 Dubna, Joliot-Curie str., 6, Russia
*Donetsk Institute of Physics and Technology named after A.A. Galkin of the NAS of Ukraine,
83114, Donetsk, 72 R.Luxemburg Str., Ukraine
“Corresponding author. truhanov@ifttp.bas-net.by

The lightly doped BaFe;»xD,O10 (D = AI*, In**; x=0.1 and 0.3) polycrystalline hexaferrite
samples have been investigated by powder neutron diffractometry as well as by vibration sample
magnetometry in a wide temperature range from 4 K up to 740 K and in magnetic field upto 14 T
to establish the nature of Fe**(AI**, In®") — 0% - Fe**(AI**, In*") indirect exchange interactions. The
crystal structure features such as the ionic coordinates and lattice parameters have been defined and
Rietveld refined. The Invar effect has been observed in low temperature range below 150 K. It was
explained by the thermal oscillation anharmonicity of ions. It is established that the ferrimagnet-
paramagnet phase transition is a standard second-order one. From the macroscopic magnetization
measurement the Curie temperature and ordered magnetic moment per nominal iron ion are
obtained. From the microscopic diffraction measurement the magnetic moments at all the
nonequivalent ionic positions and total magnetic moment per iron ion have been obtained at
different temperatures down to 4 K. The light diamagnetic doping mechanism and magnetic
structure model are proposed. The effect of light diamagnetic doping on nature of Fe**(AI**, In**) —
0% - Fe**(AI**, In*") indirect exchange interactions with temperature increase is discussed.

PACS: 61.05.fm, 61.50.Nw, 75.10.-b
Keywords: barium hexaferrites, neutron diffraction, vibration magnetometry, crystal
and magnetic structures.

1. Introduction
There is a great interest to the M-type hexagonal ferrites and their functional properties [1-4].

Interest in the study of hexaferrites is basically focused on the solid solutions with different
substituting cations (Co, Sc, Ti, Nb, Cr etc.) [5-7]. However, when some of the Fe*" ions are
replaced by diamagnetic ions, a selective distribution of the latter may produce nonmagnetic layers
and the non-collinear magnetic structure may be obtained [8] that significantly influences their
properties. Recently the hexaferrites received in addition to all the remarkable properties a new
birth as multiferroics [9] - the materials that exhibit a significant correlation of magnetic and
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