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Effect of grain size on magnetoresistance~MR! and
perovskite Ba2FeMoO6 ~BFMO! have been investi
have been prepared by the conventional solid sta
H2/Ar at 1100 °C with various sintering times.
sintering time. Temperature dependent magnetiz
size. However, electrical resistivityr(T) and MR ar
MR value decrease with an increase in grain size.
a metallic behavior below the ferromagnetic tran
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the sample considerably reduces the resistivity ove
for the sample sintered for 5 h is aslarge as 31% and
300 K, respectively. ©2001 American Institute of

The colossal magnetoresistance~MR! in doped perov-
skite manganates has attracted great attention with regard
scientific interests and possible technological applications1

Since the large MR only occurs with a relatively high mag
netic field or at low temperature, it is questionable whethe
these compounds would be useful for most applications. R
cently, the low field intergrain tunneling MR at room tem-
perature has been observed in polycrystalline samples
Sr2FeMoO6 ~SFMO!, which is due to the spin dependent
scattering at the grain or magnetic domain boundaries.2 This
compound has a double perovskite structure with alternate
ordered Fe31(3d5,S55/2) and Mo51(4d1,S51/2) ions in
the cubic ABO3 perovskite.3–5 In addition to its ordering
structure, this compound displays a metallic behavior wit
the ferromagnetic Curie temperature of 410–450 K.3–5 Be-
cause of the high ferromagnetic transition temperature an
the half-metallic nature,2 conduction electrons in this com-
pound are expected to be highly spin polarized even at roo
temperature. Ba2FeMoO6 ~BFMO! is isostructural to SFMO
and ferromagnetic below 337 K.4 The temperature depen-
dence of MR for BFMO is proportional to the square of
(M /Ms), whereMs is the saturation magnetization, which
indicates that the spin-polarized tunneling at grain bound
aries is responsible for the MR of BFMO, and the MR in
BFMO is the same origin as that in SFMO.6 In this article, in
order to figure out the effect of grain size on MR in BFMO,
BFMO samples with different grain size have been invest
gated.

Polycrystalline BFMO samples were prepared by a stan
dard solid state reaction. Powders of high purity~99.99% or
better! of BaCO3, Fe2O3, and MoO3 were mixed, ground,
and fired at 900 °C in air with several intermediate grindings
followed by a final grinding before the powder was presse
into pellets. The pellets were sintered in a stream of 5%
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lectrical and magnetic properties of double
ted. BFMO samples with different grain size
reaction followed by sintering in a stream of 5%
e size of grain increases with increasing of

tion is the same for samples with different grain
affected by the grain size; ther(T) and the
spite of the different grain size, ther(T) shows

ion temperature. Low magnetic field applied to
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r the whole temperature. The magnitude of MR
7% with the magnetic field of 0.7 T at 12 and
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H2/Ar at 1100 °C with various sintering times between 5 and
24 h. Scanning electron microscopy morphologies were
taken with a JEOL JSM-6330F. X-ray powder diffraction
patterns were taken with a Phillips diffractometer using Cu
Ka radiation. Resistivity was measured by a standard four
probe technique with an ac nano-ohm meter~Linear Re-
search, LR700!, and magnetization was performed on a com-
mercial vibrating sample magnetometer~Lake Shore, model
730!.

The x-ray powder diffraction pattern for polycrystalline
BFMO sample 15h, which was sintered for 15 h in a stream
of 5% H2/Ar at 1100 °C, is shown in Fig. 1. It shows a clean
single phase without detectable secondary phases. The dif-
fraction peaks are indexed with respect to the cubic structure
with a space group ofFm3m. The fact that superlattice lines
such as~111! and ~311! are observed in the diffraction pat-
tern for BFMO would suggest the high degree of Fe/Mo
ordering in BFMO.3 The relative reflection intensity of
~111!/~220! was estimated to be about 3%. For samples pre-
pared by different sintering time, the relative intensity of
~111! reflection in the diffraction patterns was found to be
similar between samples.

il:FIG. 1. X-ray powder diffraction pattern for Ba2FeMoO6 sintered for 15 h
~sample 15h!.
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