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Electron paramagnetic resonance of double perovskite Ba2FeMoO6

1. INTRODUCTION

Perovskites are a large family of ceramic oxides with general 

formula ABO3. Among them, manganites (LaMnO3) have 

notable interest as they exhibit colossal magnetorresistance 

(CMR). Double perovskites, with general formula A2BB’O6

are obtained substituting half of B by B’ ions. In the last 

years ferrimagnetic A2FeMoO6 (A=Sr, Ba, Ca) double 

perovskites have been deeply investigated due to the 

discovery of large tunnelling magnetorresistance effect at 

room temperature [1]. The low field required is thought to 

be due to the half metallic ground state and the high spin 

polarization of charge carriers. This fact, together with the 

high Curie temperature, makes these compounds excellent 

candidates for spintronic applications. Magnetic behaviour 

comes from antiferromagnetic coupling among localized 3d5

electrons of high spin Fe3+ and itinerant 4d electrons of 

Mo5+[2,3]. Half metallicity promotes electron tunnelling 

magnetorresistance through insulating barrier formed by 

grain boundaries. Among them, the most interesting 

compound is Sr2FeMoO6 because its Curie temperature is 

the highest of the group (about 400 K). It has been 

extensively analyzed and the studies include electron 

paramagnetic resonance (EPR) as a sensitive tool to obtain 

information about the electronic structure of ground state 

and spin dynamics[4,5]. However, there are fewer works 

dealing with parent compositions [6,7], in order to compare 

experimental results. In this work, we present EPR 

measurements of Ba2FeMoO6 double perovskite.
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2. EXPERIMENTAL SETUP

For this work, polycrystalline samples of double perovskite 

with nominal composition Ba2FeMoO6 have been prepared 

following a standard ceramic route: high purity starting 

oxides or carbonates α-Fe2O3 , MoO3, and BaCO3 were 

mixed in the appropriate ratio for 1 h in an agate mortar, 

calcined in air at 900º C for 3 hours, ground and pressed in a 

cylindrical die. Samples with 5 mm in diameter and 15 mm 

in length were sintered in a reducing H2/He (with 10% H2) 

atmosphere at 1200 ºC during 2.5 h., and rapidly quenched 

to avoid phase annealing. Thermogravimetric analysis reveal 

the formation of perovskite. Electron paramagnetic 

resonance (EPR) measurements were carried out in a Bruker 

EPS 300 spectrometer X band (f0= 9.43 GHz). The 

temperature measurements have been made with variable 

temperature unit ER 4111VT Bruker from 100 to 400 K. 
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Fig. 2 Thermomagnetic behaviour of Ba2FeMoO6 double 

perovskite.

ABSTRACT.

In this work we present electron paramagnetic resonance 

(EPR) measurement of double perovskite Ba2FeMoO6. This 

type of materials are of great interest due to their 

simultaneous conducting and ferrimagnetic properties, 

being them able to use in practical devices for their giant 

magnetorresistance effect at room temperature The samples 

have been syntethized with standard ceramic route, with 

sintering temperature of 1200º C in a reducing He/H2

atmosphere. EPR measurements have been carried out in a 

Bruker spectrometer operating in X band, in the temperature 

range 80 to 400 K. Below Curie temperature the single line 

becomes asymmetric, broadens and shifts to lower fields 

with decreasing temperature. In the paramagnetic region the 

peak-to-peak intensity lowers sharply and the line broadens. 

The experimental data are compared with similar results of 

other double perovskites analyzed previously by other 

authors. 3. RESULTS.

In the figure 2 we present thermomagnetic measurements 

made on bulk ceramic sample of Ba double perovskite. This 

figure reveal that the Curie temperature of the sample 

analyzed is 310 K, and confirms that the sample is 

ferrimagnetic, as pointed out in thermogravimetric analysis 

(not shown), with a mass loss of about 1 % at the sintering 

temperature employed, according to double perovskite 

formation reaction.

Figure 5, it is clear that in the paramagnetic region the 

central field reaches a constant value of about 3350 G, 

which corresponds to a g value of 2.01, associated to 

the presence of paramagnetic Fe3+. In the 

ferrimagnetic region the center field decreases with 

temperature according to the existence of a growing 

internal field associated to the magnetically ordered 

region.

Figures 4 and 5 show the thermal evolution of 

resonance linewidth and the central field. In Figure 4. 

we observe a decrease of the resonance linewidth with 

increasing temperature in the ordered region showing 

that the main relaxation mechanism is due to spin-spin 

interaction. The linewidth reaches a minimum of 385 

G at Curie temperature (310 K). Above TC the 

linewidth broadens again, with an approximate 

increasing rate of 25 G/K, very similar to ref [5], but 

the trend suddenly changes around 340 K, diminishing 

again, and after that we get a nearly constant value of 

400 G. 

Fig. 3. a)  EPR spectra of Ba2FeMoO6 double perovskite in the 

ferrimagnetic region (100 K-290 K). b) EPR spectra of 

Ba2FeMoO6 double perovskite in the neighbourhood of Curie 

temperature (290 K-340 K).

Fig. 4. Thermal dependence of the resonance linewidth of 

Ba2FeMoO6 double perovskite.
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In the figure 3a EPR spectra corresponding to 

ferrimagnetic region (up to 290 K) are shown. The 

resonance spectrum consists in a single line. As 

temperature decreases the line broadens, becomes distorted 

and shifts to lower fields, in good agreement to the 

increasing ferrimagnetic ordering state. The results 

obtained in the vicinity of the Curie temperature are shown 

in figure 3b. We can observe that in this region the line 

finishes its shifting and peak to peak linewidth exhibits a 

minimum at 320 K, after that it broadens again with 

increasing temperature.

Fig. 1 Ba2FeMoO6 double perovskite.

a b

0

500

1000

1500

2000

100 150 200 250 300 350 400

Temperature (K) 

H
pp

 (G
)

2000

2500

3000

3500

4000

100 150 200 250 300 350 400

Temperature (K) 

H
c 

(G
)

Fig. 5. Thermal dependence of the central field of Ba2FeMoO6

double perovskite.


