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Abstract
Some effects of Fe/Mo disorder on magnetic and electrical properties in Ba2Fe1+xMo1xO6 have been investigated.
As x increases from 0 to 0.5, saturation magnetization decreases from 3.5 to 1.8 mB/f.u. with increasing of coercivity as
well as remanence. The magnitude of magnetoresistance decreases from 26% for x ¼ 0 to 15% for x ¼ 0:5 with
magnetic ﬁelds of 0.7 T at 20 K.
r 2002 Elsevier Science B.V. All rights reserved.
Keywords: Disorder compounds; Magnetization; Magnetoresistance

A number of compounds are known with double
perovskite structures. Among them, compounds of the
formula A2(FeM)O6 (A=Ba, Sr or Ca and M=Mo or
Re) are of particular interest since the low-ﬁeld room
temperature magnetoresistance (MR) has been observed
in polycrystalline samples of Sr2FeMoO6 [1]. The Fe and
Mo ions in this compound are arranged alternatively on
the B sites in the ABO3 perovskite [2–4]. The local spins
of S ¼ 52 are borne by the Fe3+ ions (3d5 electron
conﬁguration), while the conduction band is partially
occupied by the 4d1 electrons of Mo5+ ions. In this case,
the antiferromagnetic superexchange interaction between 3d5 S ¼ 52 spins and 4d1 S ¼ 12 spins produces
the large magnetization below Curie temperature TC :
Ba2FeMoO6 shows room temperature MR, and ferrimagnetic phase transition with TC B3202340 K [5,6]. In
this paper, in order to ﬁgure out some effects of Fe/Mo
disorder on magnetic and electrical properties in
Ba2FeMoO6, samples with the chemical formula Ba2Fe1+xMo1xO6 (x ¼ 0; 0.2, 0.5) have been investigated.
Polycrystalline Ba2Fe1+xMo1xO6 samples have been
prepared by the conventional solid-state reaction in a
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stream of 5% H2/Ar balanced gas at 11001C for 2 h. Xray powder diffraction peaks are indexed according to
the cubic symmetry (Fm3m). Superlattice lines such as
(1 1 1) and (3 1 1) arising from the alternative ordering of
Fe and Mo sites are observed in the X-ray diffraction
pattern. However, sample for x ¼ 0:5 includes a small
amount of impurity phase, BaFeO3x. Resistivity was
measured by a standard four-probe technique with AC
nano-O meter (Linear Research, LR700) and magnetization measurement was taken with a commercial
vibrating sample magnetometer (Lake Shore, model
730).
Fig. 1 shows ﬁeld-dependent hysteresis loops at 20 K
and Fig. 2 shows temperature dependence of magnetization measured at 0.7 T for different x: As x increases
from 0 to 0.5, saturation magnetization decreases from
3.5 to 1.8 mB/f.u. with increasing of coercivity as well as
remanence. Saturation magnetization for x ¼ 0 is in
agreement with the previous results [5]. However, this
value is smaller than the ideal value of 4 mB/f.u. This
relatively low saturation moment can be accounted for
in terms of the mis-site-type disorder at the Fe and Mo
sites [1,7]. According to Ogale et al. [7], saturation
moment of 3.5 mB is corresponding to the mis-site-type
disorder of 6% at the Fe and Mo sites. Since
there are additional Fe3+ ions occupying Mo sites in
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