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Mössbauer Studies of Double Perovskite Sr2Fe1-xCrxMoO6
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We investigated the crystallographic and magnetic properties of double perovskite Sr2Fe1-xCrxMoO6 (x=0.0,
0.01, 0.03, 0.05, and 0.10). Mössbauer spectra of the Sr2Fe0.9Cr0.1MoO6 have been taken at various tempera-
tures ranging from 15 to 415 K. As the temperature increased towards TC (415 K), the Mössbauer spectra
showed line broadening and 1, 6 and 3, 4 line-width differences because of anisotropic hyperfine field fluctua-
tion. The Mössbauer spectra indicated that an anisotropic field fluctuation of +H (P+ =0.85) was greater than
that of −H (P− = 0.15). We also calculated the field fluctuation frequency factors and the temperature depen-
dence of anisotropy energies from its relaxation rate. We interpreted the effect of Cr (t32g) doping as a decrease
in the anisotropy energy.
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1. Introduction

In the last recent years, spin polarized half-metallic
Sr2FeMoO6 oxide has become an important topic of
scientific interest in view of its remarkable magneto-
resistive properties [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 [3-5]. Generally it
is known that a ferrimagnetic half metallic state is
expected for this ordered perovskite with localized up
spin of Fe3+ (3d 5 : t3

2g e2
g) and itinerant down spin

electron of Mo5+ (4d1 : t1
2g). Recently we have studied a

variation of crystallographic and magnetic properties on
the small atomic substitution at the B site. Among them,
compounds of Sr2Fe1-xCrxMoO6 are of particular interest
since Cr3+ (3d3 : t3

2g) ions have a similar electron configu-
ration and ionic radius to Fe3+ ions. In this paper, we
report the effects of Cr doping on the structural, magnetic,
and magnetoresistance properties of Sr2Fe1-xCrxMoO6

(x=0.0, 0.01, 0.03, 0.05, and 0.10).

2. Experimental Procedures

The single phases of the polycrystalline Sr2Fe1-xCrxMoO6

powder samples were prepared by standard solid-state
reaction method. Powders of high purity (99.995% or
better) of SrCO3, Fe2O3, Cr2O3 and MoO3 were mixed,
ground, and calcined at 1100oC for 6 h in an atmosphere
of 5% H2 in Ar. The calcined mixtures were pressed into
cylindrical bars and sintered at 1200oC for 4 h in the same
condition. Color of the final products was blue-black.
Chemical composition of the samples was confirmed to
be stoichiometric by induction coupled plasma (ICP) and
Rutherford backscattering spectrometry (RBS) analysis.
The RBS spectra were obtained by oxygen resonance
backscattering method using He2+ ions with 3.05 MeV
and analyzed by computer simulation. 

The crystal structure was measured using a x-ray diff-
ractometer with a CuKα radiation source, and magnetic
properties were measured using a vibrating sample
magnetometer. Mössbauer spectra were investigated in the
temperature range from 15 to 415 K using a conventional
spectrometer with a 57Co source in Rh matrix [6].

3. Results and Discussion

Figure 1 shows oxygen resonance Rutherford backscatter-
ing spectrum of Sr2Fe0.9Cr0.1MoO6. The stoichiometric
composition of Fe/Cr ratio was analyzed nearly identical
with 0.9/0.1.

Figure 2 shows x-ray diffraction (XRD) patterns for
Sr2Fe1-xCrxMoO6. All samples have only a single phase
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