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The double perovskite Sr2FeMoO6 has been studied by the Mössbauer technique, neutron, and x-ray
diffraction. The structure is found to be tetragonal with lattice constants a 0 ⫽5.5729 Å and c 0
⫽7.9077 Å. Mössbauer spectra and neutron diffraction measurements of Sr2FeMoO6 have been
taken at various temperatures ranging from 10 to 473 K. The low-field magnetoresistance magnitude
(⌬  /  0 ) at 500 Oe was 3.1% and 1.8% at 77 and 300 K, respectively. As the temperature increases
toward to the Curie temperature, T C ⫽425 K. Mössbauer spectra show the line broadening and 1, 6
and 3, 4 linewidth difference because of anisotropic hyperfine field fluctuation. The anisotropic field
fluctuation of ⫹H( P ⫹ ⫽0.85) was great than ⫺H( P ⫺ ⫽0.15). We also calculated frequency factor
and anisotropy energy with values of 9.8 ⌫/ប and 149.6 erg/cm3, respectively, using the relatively
accurate data for T⫽260 K which is associated with the large line broadening. © 2001 American
Institute of Physics. 关DOI: 10.1063/1.1362654兴

I. INTRODUCTION

Mo of the sample was confirmed to be stoichiometric
(Sr:Fe:Mo⫽2:1:1) by induction coupled plasma and Rutherford backscattering spectrometer analysis.
The structure analyzed using a Philips X’Pert diffractometer with a Cu K ␣ radiation source. Neutron diffraction
data for the powder sample was collected at various temperatures ranging from 10 to 473 K using the high-resolution
powder diffractometer at the Korea atomic energy research
institute HANARO reactor. Mössbauer spectra were investigated in the temperature range from 15 to 425 K using a
conventional spectrometer of the AUSTIN electromechanical
type with a 57Co source in Rh matrix.7

Recently, spin polarized giant tunneling magnetoresistance was confirmed at room temperature in powder sample
of ordered double perovskite Sr2FeMoO6 by Kobayashi1 He
claimed that a ferrimagnetic half metallic state is expected
for this ordered perovskite with localized up spin of
3 2
e g ) and itinerant down spin electron of
Fe3⫹ (3d 5 :t 2g
5⫹
1 1
Mo (4d ;t 2g ), and electronic structure calculations confirm this. The early studies by Patterson2 and Galasso3 on
A2FeMoO6 (A⫽Ca, Sr, Ba) system examined the significance of bond distance and superexchange interaction.
Among them, A2FeMoO6 is known to be ferrimagnetic with
critical temperature T C 共about 330–420 K兲, which is higher
than the magnetoresistive doped manganites 共maximum T C
is about 360 K for La0.4Sr0.6MnO3兲. So many researchers
have reported the lattice constants, magnetization, and resistivity of the double perovskite transition metal oxides, especially for the Fe-based compounds.
We studied the crystallographic and magnetic properties
of the Sr2FeMoO6 compound by the Mössbauer technique,
neutron, and x-ray diffraction. It is notable that line broadening and 1, 6 and 3, 4 linewidth difference appear since
anisotropic hyperfine field fluctuation in Mössbauer hyperfine spectra.4–6 We analyze the line broadening of Mössbauer spectra and also calculate temperature dependence of
anisotropy energy from the relaxation rate.

III. RESULTS AND DISCUSSION

Neutron powder diffraction 共NPD兲 patterns of
Sr2FeMoO6 were obtained at various temperatures between
10 and 473 K. Neutrons with wavelength 1.8346 Å were
obtained by the 共331兲 reflection of Ge monochromater, and
2 ranging from 5° to 160°. Figure 1 shows that the
Sr2FeMoO6 sample has only a single phase and exhibits a
series of superstructure reflections due to cation order of Fe
and Mo on alternate B sites of the perovskite structure.8 Figure 1共a兲 shows the NPD pattern in the paramagnetic 共at 473
K兲 and Fig. 1共b兲 shows ferrimagnetic 共at 15 K兲 phase. The
crystal symmetry is cubic (Fm3 m) in the paramagnetic
phase 共above T C ⫽425 K兲, but changes into tetragonal
(I4/mmm) in the ferrimagnetic phase 共below T C 兲. The unitcell parameters were a 0 ⫽7.910 98 Å at 473 K, and a 0
⫽5.5668 Å, c 0 ⫽7.9188 Å at 10 K. The unit-cell parameters
decrease linearly with decreasing the temperature.9 Figure
1共c兲 shows the x-ray diffraction pattern at room temperature
with unit-cell parameters a 0 ⫽5.5729 Å and c 0 ⫽7.9077 Å,
which is the same result obtained from neutron diffraction.
To investigate the magnetoresistance 共MR兲 of
Sr2FeMoO6, we present the MR data at different temperatures in Fig. 2. The Sr2FeMoO6 exhibits negative MR, with
the MR defined as MR (T,H)⫽ 关 R(H)⫺R(0) 兴 /R(0). The
MR is equal to 19.5% at 77 K and 6.3% at room temperature

II. EXPERIMENTAL TECHNIQUE

The Sr2FeMoO6 sample was prepared by standard solidstate reaction. Powders of high purity 共99.99% or better兲 of
SrCO3, Fe2O3, and MoO3 were mixed, ground, and calcined
at 1100 °C for 6 h in an atmosphere of 1%H2 in Ar. The
calcined mixture was pressed into cylindrical bars and sintered at 1200 °C for 4 h in the atmosphere. Color of the final
product was blue-black. Chemical composition of Sr, Fe, and
a兲
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