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Mo-C-8.2-05
Crystallographic and Mdssbauer studies of the spinel
FEC!‘],QA]O.IS;
Chin Mo Kim', Sam Jin Kim', Bo Wha Lee?, Chul Sung Kim?
Department of Physics, Kookmin University, Seoul 136-702, Korea

2 Department of Physies, Hankuk University of Foreign Studies, Yongin,
Kyungki 449-791, Korea

1

The polyerystalline sample of Al-doped FeCr; gAly 1Sy has been studied by x-
ray, Mdssbauer spectroscopy, and superconducting quantum-interference devi-
ce (SQUID) magnetometry. The crystal structure is determined to be a cubic
spinel with space group Fd-3m, and the lattice constant is found to be a;
= 9.998 A. Méssbauer spectra of FeCrygAly Sy have been taken at various
temperatures ranging from 4.2 to 300 K. The Néel temperature Ty is found
to be 163 K. Magnetic hyperfine field and electric quadrupole interactions for
the sample at 4.2 K have been fitted, yielding the following results; Hp; = 150
kOe, 1/2¢?¢Q(14+1/373)Y? = 2.3 mm/s, § = 29.9°, ¢ = 0.0°, 7 = 0.9, and R =
2.3. Magentic susceptibility measurements by de SQUID magnetometry show
that superexchange interaction between Fe?" ions are ferrimagnetic.
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Effect of synthesis route on the magnetic properties of
(Cd, Cu)g;NipsFe;0, ferrites
J. Z. Msomi', T. Moyo®
1 Department of Physics, University of Free State, Phuthaditjhaba 9866,
South Africa
2 School of Physics, University of KwaZulu-Natal, Durban 4000, South
Africa

Single-phase (Cd, Cu)osNigsFe,0, fine particles (grain size about 10 nm) have
been prepared by hydrothermal and high energy ball milling to investigate the
effect of synthesis route on the magnetic properties. XRD, TEM, magnetiza-
tion and Mossbauner spectroscopy investigations are used to discuss the phase
formation during different preparation stages. The ease of phase formation ap-
pears to be affected by reaction temperature and pressure during hydrothermal
process. The Massbauer spectra indicate ferrimagnetic behaviour of samples.
Low values coercive fields (about 5.5 Oe) of samples prepared by hydrothermal
process are observed. The coercive fields of nanosize samples prepared by high
energy milling are significantly high (about 490 Oe). This is explained on the
bases of particle size distribution.
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Massbauer studies for Nij;Fe;:GasS;

Bo Ra Myoung, Sam Jin Kim, Chul Sung Kim
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NiGaySy has been studied by x-ray, Mdssbauer spectroscopy, and superconduc-
ting quantum-interference device (SQUID) magnetometry. The crystal struc-
ture of Nig;Fep3GagSy has a trigonal structure with space group P-3m1l. The
lattice constants are ag = 3.640 and ¢y = 12.021 A. Méssbauer spectra of
Nigp7Fey3GasS; have been taken at various temperatures ranging from 4.2 to
295 K. Magnetic hyperfine and quadrupole interactions in Nij ;Fep 3GasSy at
4.2 K have been studied, yielding the following results; Hyy = 124.2 kOe,
1/2e*qQ(1+1/37%)Y? = 2.10 mm/s, 6 = 40°, o = 0°, 7 = 0.1, and R = 2.5.
The Néel temperature 7'y is found to be 19 K. The electronic structure of
ferrous Fe ions in Nig ;Feg3GasS, was calculated with the Hamiltonian incor-
porating free-ion term, axial and rhombic crystal field, spin-orbital couplings,
and exchange interactions.
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Enhanced Magnetization in Nanometric Ferrimagnetic
Epitaxial Thin Films

F. Rigato, X. Marti, F. Sanchez, J. Fontcuberta
Institut de Ciéncia de Materials de Barcelona, ICMAB-CSIC Campus de la UAB,
Bellaterra, 08193 Spain

Ferrimagnetic insulating spinels such as NiFe;O4, CoFey;O, are being consi-
dered for spin-filtering and injection in a number of spintronic applications.
However, fabrication of nanometric films of these compounds with properties
similar to bulk, have been proven to be challenging. Most commonly, nanome-
tric thin films of magnetic materials display depressed properties; however, it
turns out than thin films of these oxides display an opposite trend. We have
observed that the measured saturation magnetization of NiFe,O4 and CoFe;O4
films grown on SrTi03 and MgAl,O4 substrates approach the bulk values only
for thickness above == 20 nm. By combining magnetizations and neutron re-
flectivity measurements we show here, that the enhanced magnetization can
be described by the presence of partially inverted cationic distribution in the
spinel structure and we are able to exclude that partially invention takes place
at the film/substrate interface. Implications for functional properties are dis-
cussed.
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Experimental end theoretical study of the MI effect in
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The magnetoimpedance (MI) effect is a classic phenomenon that depends on
the transverse differential magnetic permeability and geometry of a sample.
In particular, for nanostructured samples it is possible to tailor the Z vs. H
curves and the MI ratios by changing geometric parameters such as spacer
layer, nature of the inner layer, etc. In this work, we investigate the depen-
dence of the MI effect with the frequency and magnetic field in a multilayer
sample, structured by a [NigFejg(10nm)/Ag (Inm)] x 50 multilayers grown
by magnetron sputtering. The MI measurements were performed using an im-
pedance analyzer working with probe currents in the frequency range 10 MHz
-1.4 GHz. A high MI ratio (90%) was obtained at 1.2 GHz. The experimental
Z vs. H curves were suecessfully simulated for the whole frequency range by
using a simple model based on electrodynamics and a transverse susceptibility
caleulation in a cubic anisotropy system.
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Formation mechanism of 7 — FesO; with bixbyite
structure and its magnetic properties

Teruaki Danno', Hiroshi Asaoka!, Makoto Nakanishi', Tatsuo Fujii',
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Tron oxides are widely used in ceramic applications, electronic and magnetic
materials, and so on. Among iron oxides, § — FesOy has been known much
less than other iron oxides such as a- and v — FeaOy. This oxide has the
bixbyite structure and is produced when the mixtures of Fey(50,)y and NaCl
are heated about 500 °C*. However, the formation mechanism and physical and
chemical properties of 3 — FesOy have been unrevealed. If we could control
the particle size and shape of 3 — Fea()y and reveal its formation mechanism
and properties, it is used for various applications. We succeeded to prepare
the single phase of 3 — Fe,Oy from the mixture of NaFe(50y); and NaCl. In
the present study we investigate the formation mechanism of 3 — FeaOg by
controlling the mixing ratio of NaFe(S04)2 and NaCl, and heating conditions
as well. The obtained products were characterized by using TG/DTA, XRD,
SQUID, Massbauer spectroscopy, SEM and TEM.

*Y .Ikeda, M.Takano, Y.Bando, Bull. Inst. Chem. Res., Kyoto Univ. 64, 249 (1986).
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