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Abstract

The double perovskite Ba2FeMoO6 has been studied by M .ossbauer technique, neutron and X-ray diffraction. The

structure is found to be cubic with lattice constant a0 ¼ 8:0747 (A. As the temperature increases towards the Curie

temperature, TC ¼ 345K, M .ossbauer spectra show the line broadening and the difference between 1, 6 and 3, 4 line

width because of anisotropic hyperfine field fluctuation. The anisotropic field fluctuation of þH ðPþ ¼ 0:85Þ was greater
than that of 2H ðP2 ¼ 0:15). We also calculated the frequency factor and temperature dependence on anisotropy

energy from the relaxation rate.
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In the last few years, spin-polarized half-metallic

Sr2FeMoO6 oxide has become an important topic of

scientific interest in view of its remarkable magnetor-

esistive properties [1,2]. Sr2FeMoO6 belongs to the

family of double perovskites A2BB
0O6, where A is an

alkaline-earth or rare-earth ion and B and B0 are

transition metal ions. The early studies by Patterson

[3] and Galasso [4] on the A2BB
0O6 system examined the

significance of bond distance and superexchange inter-

action. Among them, A2FeMoO6 (A=Ca, Sr, Ba) are

known to be ferrimagnetic with critical temperature TC

(about 330–420K), which is higher than the magnetor-

esistive doped manganites. So many researchers have

reported the lattice constants, magnetization, and

resistivity of the double perovskite transition metal

oxides, especially for the Fe-based compounds. In this

paper, we studied the crystallographic and magnetic

properties of the Ba2FeMoO6 compound by neutron

and X-ray diffraction (XRD) and M .ossbauer technique.

The polycrystalline Ba2FeMoO6 powder sample was

prepared by standard solid-state reaction. Powders of

high purity (99.99% or better) of BaCO3, Fe2O3 and

MoO3 were mixed, ground, and calcined at 11001C for

6 h in an atmosphere of 1% H2 in Ar. The calcined

mixture was pressed into cylindrical bars and sintered at

12001C for 4 h in the atmosphere. Color of the final

product was blue–black. Chemical composition of Ba,

Fe, and Mo of the sample was confirmed to be

stoichiometric (Ba:Fe:Mo=2:1:1) by induction-coupled

plasma (ICP) and Rutherford backscattering spectro-

meter (RBS) analysis. The structure was analyzed using

a Philips X’Pert diffractometer with a CuKa radiation

source. Neutron diffraction data for the powder sample

were collected using the high-resolution powder dif-

fractometer (HRPD) at the Korea Atomic Energy

Research Institute HANARO reactor. M .ossbauer spec-

tra were investigated in the temperature range from 15

to 345K using a conventional spectrometer with a 57Co

source in Rh matrix [5].

Fig. 1 shows XRD patterns for Ba2FeMoO6 at

room temperature. The sample has single phase

and exhibits a series of superstructure reflections

due to cationic order of Fe and Mo on alternate

B-sites of the perovskite structure [6]. The XRD patterns

were indexed on the cubic Fm3m structure, where the

unit cell has parameter a0 ¼ 8:0747 (A. A series of

superstructure reflections indicate NaCl-type ordering

of the Fe and Mo cations on 4a and 4b sites. Also, the

atomic positions for oxygen indicate slight displace-

ments toward Mo atoms.
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