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Abstract
Thakur et al (2008 J. Phys.: Condens. Matter 20 195215) have recently reported magnetization
hysteresis loops shifted along the field axis of the cluster-glass compound LaMn0.7Fe0.3O3,
attributed there to exchange bias induced at ferromagnetic/spin-glass-like interfaces. The
present comment affirms that their results are insufficient for assigning the phenomenon solely
to exchange bias since the corresponding field shift, if any, cannot be separated from that of a
minor hysteresis loop of a ferromagnet, naturally displaced from the origin.

Recently, Thakur et al [1] have studied low temperature
properties of the cluster-glass compound LaMn0.7Fe0.3O3.
They have interpreted the shifts of the magnetic hysteresis
loops traced after magnetic field cooling as a result of exchange
bias induced at the ferromagnetic/spin-glass-like interface.

It must be emphasized that, when using dc magnetometry,
the exchange bias effect is estimated from the hysteresis loop
shift away from the zero-field axis of an effectively saturated
system [2–5]. Here, a system is considered effectively
saturated if the ascending and descending branches of its
hysteresis loop coincide for fields higher than the anisotropy
field. On the second page of the paper of Thakur et al
[1], however, one finds that ‘. . . the magnetization curves
do not show any saturating tendency even at 50 kOe . . .’,
as clearly seen in figures 4 and 5 of their paper. However,
the authors have used a much lower maximum measurement
field of 20 kOe, thus obtaining only minor hysteresis loops.
Such curves, traced after field cooling, are naturally displaced
from the origin which, however, is irrelevant to the exchange
bias phenomenon. One also notes that the (unsaturated)
symmetrical and non-shifted loops measured after zero-field
cooling shown in figure 3 in [1] represent typical minor
loops obtained after demagnetization [8]. Discussion on the
current problem can be found in [6] and, in more detail,
in [7].

Thakur et al [1] have noted that the field shifts are strongly
dependent on the maximum measurement field strength; when
using 50 kOe instead of 20 kOe, a shift several times smaller
has been estimated. This and all the above cited characteristics
strongly indicate that the loops’ displacements have, most
probably, resulted from non-saturation of the samples. The
exchange bias field, if any, is superimposed on the shift
resulting from minor-loop effects and cannot be quantitatively
estimated.

Unfortunately, one finds the same deficiency in other
papers recently published by the same group of authors,
where exchange bias is also claimed to be observed in similar
systems, i.e., La0.87Mn0.7Fe0.3O3 [9] and LaMnO3 [10]. The
maximum field of only 10 kOe used in [9] has resulted,
again, in non-saturated loops measured at 5 K. In [10], the
natural enhancement of the minor loop’s shift when decreasing
the maximum measurement field [7] has been interpreted as
an increase of the exchange bias field when decreasing the
maximum field from 20 to 10 kOe.

In conclusion, in the present comment we affirm that
the data reported by Thakur et al [1] on LaMn0.7Fe0.3O3 are
insufficient for assigning the displacement from the origin of
the magnetization hysteresis loops solely to exchange bias. The
manifestation of the latter, if it does exist, cannot be separated
from the effect of non-saturation of the samples.

0953-8984/09/078001+02$30.00 © 2009 IOP Publishing Ltd Printed in the UK1

http://dx.doi.org/10.1088/0953-8984/21/7/078001
mailto:julian@if.ufrgs.br
http://stacks.iop.org/JPhysCM/21/078001


J. Phys.: Condens. Matter 21 (2009) 078001 Comment

Acknowledgment

This work was supported by CNPq, Brazil.

References

[1] Thakur M, Patra M, De K, Majumdar S and Giri S 2008
J. Phys.: Condens. Matter 20 195215

[2] Meiklejohn W H and Bean C P 1956 Phys. Rev. 102 1413
Meiklejohn W H and Bean C P 1957 Phys. Rev. 105 904

[3] Meiklejohn W H 1962 J. Appl. Phys. 33 1328

[4] Nogués J and Schuller I K 1999 J. Magn. Magn. Mater.
192 203

[5] Berkowitz A E and Takano K 1999 J. Magn. Magn. Mater.
200 552

[6] Klein L 2006 Appl. Phys. Lett. 89 036101
[7] Geshev J 2008 J. Magn. Magn. Mater. 320 600
[8] Kodama R H, Makhlouf S A and Berkowitz A E 1997 Phys.

Rev. Lett. 79 1393
[9] De K, Patra M, Majumdar S and Giri S 2008 J. Phys. D: Appl.

Phys. 41 175007
[10] Patra M, De K, Majumdar S and Giri S 2007 Eur. Phys. J. B

58 367

2

http://dx.doi.org/10.1088/0953-8984/20/19/195215
http://dx.doi.org/10.1103/PhysRev.102.1413
http://dx.doi.org/10.1103/PhysRev.105.904
http://dx.doi.org/10.1063/1.1728716
http://dx.doi.org/10.1016/S0304-8853(98)00266-2
http://dx.doi.org/10.1016/S0304-8853(99)00453-9
http://dx.doi.org/10.1063/1.2222246
http://dx.doi.org/10.1016/j.jmmm.2007.05.026
http://dx.doi.org/10.1103/PhysRevLett.79.1393
http://dx.doi.org/10.1088/0022-3727/41/17/175007
http://dx.doi.org/10.1140/epjb/e2007-00253-9

	Acknowledgment
	References

