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Abstract

The ordered double perovskite Ba
�
FeMoO

�
has been prepared by solid-state reaction, and investigated by means of

the magnetoresistance (MR) and "eld-dependent magnetization. The temperature dependence of resistivity shows
metallic behavior below the ferromagnetic transition temperature. The magnitude of MR is as large as !5% with the
magnetic "eld of 0.8 T at room temperature. A qualitative analysis of the observedMR is attempted through a correlation
between MR and magnetization. � 2001 Elsevier Science B.V. All rights reserved.
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The crystal structure of A
�
B�B�O

�
, where A and B are

rare-earth and transition-metal elements, respectively,
has been known to be an ordered double perovskite
structure [1,2]. The transition metal sites in the ordered
double perovskite are occupied alternately by di!erent
cations B� and B�. Recently, the room temperature low-
"eld sensitive MR has been reported in Sr

�
FeMoO

�
(SFMO), which exhibits intrinsic tunneling-typeMR due
to the nature of a half-metallic ferromagnetism with
localized majority-spin electrons on the Fe atoms fer-
romagnetically aligned by itinerant minority-spin elec-
trons shared by both Fe and Mo atoms [3,4]. Since
Ba

�
FeMoO

�
(BFMO) is isostructural to SFMO and

ferromagnetic below 337K [2], it is reasonable to
explore BFMO as a room temperature MR material.
Polycrystalline BFMO was prepared through conven-

tional solid-state reaction. The stoichiometric mixture
of starting materials was calcined at 9003C in air with
several intermediate grindings. The calcined mixture was
sintered at 11003C for 24 h in 5% H

�
/Ar.

The X-ray power di!raction pattern for polycrystalline
BFMO is shown in Fig. 1. It shows a clean single phase

without detectable secondary phases. The di!raction
peaks are indexed with respect to the cubic structure with
a space group of Fm3m. The resultant lattice parameter
is 8.0718As . The fact that superlattice lines are observed
in the X-ray di!raction pattern for BFMOwould suggest
that the charge di!erence between the oxidation state of
Fe and that of Mo is large [5]. This would facilitate
a high degree of ordering of Fe and Mo in the perovskite
lattice of BFMO.
Fig. 2 shows the temperature-dependent resistivity

under various magnetic "elds. At zero "eld, the resistivity
decreases with decrease of temperature, and the appli-
cation of magnetic "elds reduces the resistivity. In
particular, the magnitude of MR is appreciable in a
relative low-"eld region.
Fig. 3 shows the isothermal MR and "eld-dependent

magnetization curves at 300K. The MR value is de"ned
as MR(H)"��(H)/�(0)"[�(H)!�(0)]/�(0), where �(0)
is the zero-"eld resistivity and �(H) is the resistivity under
magnetic "eld. The magnitude of MR with the magnetic
"eld of 0.8T at 12 and 300K is as large as !25% and
!5%, respectively.
By a comparison between the MR and magnetization

curves, the highest and the lowest MR data are realized
at the original unmagnetized state (M"0) and at the
saturation where all the spins are ferromagnetically alig-
ned (M"M

�
), respectively. The low-"eld associated

with a sharp drop in the MR corresponds to that asso-
ciated with magnetic-domain-rotation process in the
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