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In order to study on the change of magnetic properties according to the tolerance factor, poly-
crystalline single phase double perovskite oxide Ba2−xSrxFeMoO6 (x = 0.0, 0.5, 1.0, 1.5, 2.0) are
prepared. The crystallographic and magnetic properties have been studied by X-ray diffraction,
magnetization measurements and Mössbauer spectroscopy. The Ba2FeMoO6 is analyzed as a cubic
structure with Fe3+ and Mo5+ ions ordered at the B-sites. As the x value increases from the cubic
structure, the lattice constant decreases more rapidly in the a-b-axis direction than in the c-axis. So
that the tetragonal structure starts from x = 1.0. The Curie temperature of the Ba2FeMoO6 and
Sr2FeMoO6 were 345 K and 425 K, respectively. As the value of x increases, the Curie temperature
increases linearly. In addition, the magnetic hyperfine field fluctuation due to relaxation effects are
observed in the Mössbauer spectrum of all series samples.
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I. INTRODUCTION

Double perovskite means that A2BB
′O6 structure is

a form in which two different kinds of transition metal
ions (B, B′) are half-and-half placed on the B-site of a
typical ABO3 structure [1]. It has been called ordered
perovskite [2] from these alternately bonded BO6 and
B′O6 octahedrons, as shown in Fig. 1. In general, the
A-site contains alkaline or rare-earth 2+ ions, and ex-
change interaction by the B-O-B′ bonds determines the
ultimate electrical and magnetic properties of the double
perovskite material [3–5].

The perovskite structure was studied by Yakel, Geller,
and Gilleo in the 1950’s, and reported that A-site main-
tains crystallographic stability by placing atoms with
larger ionic radius than B-site [6–8]. About this, a toler-
ance factor defined

t =
1√
2

dA−O

dB−O
=

1√
2

< rA > + < rO >

< rB > + < rO >
(1)

by Goldschmidt [9]. Where dA−O and dB−O are the bond
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Fig. 1. (Color online) The double perovskite structure
alternately forms BO6 and B′O6 octahedrons.

lengths between A-site or B-site ions and oxygen ions,
respectively. The bond length between the ions is deter-
mined by the ion radius represented by < rA >, < rB >,
< rO > as shown in Eq. (1). It is reported that a stable
cubic perovskite structure can be taken only when t has
a value close to 1. The perovskite structure is found only
when t value is less than 0.96 and it is known that it con-
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