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Abstract
( whereas Sr2FeMoO6 has a
The double perovskite oxide Ba2FeMoO6 has a cubic structure with a0 ¼ 8:0747 A,
(
(
tetragonal symmetry with a0 ¼ 5:5729 A and c0 ¼ 7:9077 A. The unit-cell parameters of the strontium compound
increase linearly on increasing the temperature, and the crystal symmetry changes into cubic in the paramagnetic phase
(above the Curie temperature TC ). Magnetization measurements show a ferrimagnetic behavior for both materials, with
TC ¼ 345 K for Ba2FeMoO6 and TC ¼ 425 K for Sr2FeMoO6, respectively. As the temperature increases toward TC ;
.
Mossbauer
spectra show line broadening and 1, 6 and 3, 4 linewidth difference because of anisotropic hyperﬁne ﬁeld
ﬂuctuation. Temperature dependence of anisotropy energy is calculated from the relaxation rate. r 2002 Elsevier
Science B.V. All rights reserved.
.
Keywords: Mossbauer
spectroscopy; Neutron diffraction; Anisotropy energy

A number of compounds are known with ordered
perovskite structures. Among them, compounds of the
formula A2FeMO6 (A=Ca, Sr, or Ba and M=Mo or
Re) are of particular interest since they exhibit spin
polarized giant tunneling magnetoresistance (MR) at
room temperature [1,2]. So many researchers have
reported the lattice constants, magnetization and
resistivity of the double perovskite transition metal
oxides, especially for the Fe-based compounds. Here, we
.
present detailed neutron and Mossbauer
studies of the
A2FeMoO6 (A=Sr and Ba) compounds. It is notable
that line broadening and 1, 6 and 3, 4 linewidth
difference appear due to anisotropic hyperﬁne ﬁeld
.
ﬂuctuation in Mossbauer
hyperﬁne spectra [3,4]. We
.
analyze the line broadening of Mossbauer
spectra and
also calculate temperature dependence of anisotropy
energy from the relaxation rate.
The A2FeMoO6 samples were prepared by standard
solid-state reaction. Powders of high purity (99.99% or
better) of BaCO3, SrCO3, Fe2O3, MoO3 were mixed,
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ground, and calcined at 11001C for 6 h in an atmosphere
of 1% H2 in Ar. The calcined mixtures were pressed into
cylindrical bars and sintered at 12001C for 4 h in
the same condition. Colors of the ﬁnal products were
blue-black. Chemical composition of the samples
were conﬁrmed to be stoichiometric (Ba:Fe:Mo and
Sr:Fe:Mo=2:1:1) by induction coupled plasma (ICP)
and Rutherford backscattering spectrometer (RBS)
analysis. Neutron diffraction data for the powder
samples were collected at various temperatures ranging
from 10 to 473 K using the high-resolution powder
diffractometer (HRPD) at Korea atomic energy research
.
institute HANARO reactor. Mossbauer
spectra were
investigated in the temperature range from 15 to 425 K
using a conventional spectrometer with a 57Co source
in Rh matrix [5].
Fig. 1 shows X-ray diffraction (XRD) patterns for (a)
Ba2FeMoO6 and (b) Sr2FeMoO6 at room temperature.
The samples were single phased, and exhibited a series of
superstructure reﬂections due to cation order of Fe and
Mo on alternate B-sites of the perovskite structure [6].
(
Ba2FeMoO6 has a cubic structure with a0 ¼ 8:0747 A,
whereas Sr2FeMoO6 has a tetragonal symmetry with
( and c0 ¼ 7:9077 A.
(
a0 ¼ 5:5729 A
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