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Abstract

The ferrimagnetic and piezoelectric materials GaFeO3 were pre

diffraction, neutron diffraction and Mössbauer spectroscopy. The

lattice constants of the slowly cooled sample a ¼ 8:7457, b ¼ 9:39

, and c ¼ 5:0809 Å. The different behaviours of magn

ent. For the quenched sample, Néel temperature was 210K

f magnetic transition temperature originates from distribu

interaction between magnetic ions.
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iron oxide ðGaFeO3Þ has been of much interest
e correlation phenomenon of ferrimagnetism and
tricity [1]. The crystal structure and local symme-
ygen ions around cation have been reported by
thors [2,3], but the magnetic properties of the
sublattice models have been argued [4]. The
e of the magnetic structure and the correct cation
on of Fe in each magnetic sublattice is inevitable
tand the origin of magnetoelectric effect. In this
e have investigated the magnetic hyperfine
of GaFeO3 by Mössbauer spectroscopy and

stribution of Ga and Fe on each crystallographic
utron diffraction. Also, we studied the change in
istribution and the structural deformation of
l and tetrahedral oxygen cage around cation by
heat treatment methods.
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ed by slow cooling and quenching method, and studied by X-ray

stal structures of samples were found to be orthorhombic with the

and c ¼ 5:0816 Å, and those of the quenched sample a ¼ 8:7462,
etic structure between two samples appeared by Mössbauer

, while it increased to 260K for the slowly cooled sample. The

tions of magnetic Fe ion at four cation sites and the strength of
tribution

2. Experiments

The GaFeO3 samples were prepared by standard solid-
state reaction. Powders of high purity (99.999% or better)
of Ga2O3 and Fe2O3 were mixed, ground, pressed into
cylindrical pellets, and sintered at 120021400 �C for
12230 h in air. The slow-cooled specimen was finally fired
at 1400 �C, and then cooled to room temperature at a rate
of 1 �C=min. The quenched GaFeO3 was obtained by rapid
quenching at 1400 �C into ice-water.
X-ray diffraction patterns were obtained with Cu Ka

radiation and neutron diffraction patterns at Korea atomic
energy research institute reactor HNARO HRPD. A
Mössbauer spectrometer of the electromechanical type
was used in the constant-acceleration mode. A 57Co source
in a rhodium matrix was used at room temperature.

3. Results and discussion

Fig. 1 shows neutron diffraction patterns for the samples
at room temperature. The analysis of the neutron diffraction
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