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Abstract
The perovskite La0:67 Ba0:33 Mn0:99 57 Fe0:01 O3 compound has been studied with X-ray, neutron diffraction and
.
.
Mossbauer
spectroscopy. The sample had orthorhombic structure of Pnma symmetry. Mossbauer
spectra showed that
with lowering temperature of the sample, two magnetic phases were increased and ﬁnally, showed two sharp sextets of
spectra at 15 K. Above 45 K, the outer sextet rapidly changed to paramagnetic phase. This result corresponded with the
sudden change of magnetic peaks at same temperature region in neutron diffraction patterns.
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The transport and magnetic properties of oxide
perovskite systems belonging to the R1xAxMnO3d,
where R is rare-earth element and A is a divalent cation,
have been extensively interesting.
A great deal of works has been done about the La–
Ba–Mn–O and La–Sr–Mn–O systems. There have been
many reports of the effects of substituting for Mn in this
system. Moutis reported that when Mn4+/Mn3+ ratio is
kept constant while Ca ions were substituted by the
larger Ba ions, structure changed from Pnma to R3C
accompanied by an increase of the transition temperature [1]. Radaelli reported that the reﬁned structural
parameters had for La0.7Ba0.3MnO3 at 1.6 K (Imma),
and at 293 K (R3C) [2]. Also, Uehara reported the
possible presence of two-magnetic phase [3].
Especially, when one replaced Mn with Fe ions in this
system, there had been several reports on this mechanism. The objective of the present research is to elucidate
the role of the manganese ion in the colossal magnetoresistance (CMR) effect by replacing the manganese
ions in the CMR material with Fe ions.
The perovskite La0:67 Ba0:33 Mn0:99 57 Fe0:01 O3 powder
was prepared by wet chemical solution process. The
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crystal structure of the sample was examined by X-ray
( and
diffractometer with Cu-Ka radiation (l ¼ 1:5406 A)
neutron diffractometer at Korea Atomic Energy Research Institute Reactor HANARO HRPD (high
( Magresolution powder diffractometer, l ¼ 1:8348 A).
.
netic properties were characterized by Mossbauer
.
spectroscopy. The Mossbauer
spectra were recorded
using a conventional spectrometer of the electromechanical type with a 57Co source in a rhodium matrix. The
chemical composition was conﬁrmed to be stoichiometric highly homogeneous nature of the sample by
RBS and XPS. These results accord with the X-ray and
neutron diffraction reﬁnements, too.
Fig. 1(a) shows neutron diffraction patterns at various
temperatures, and Fig. 1(b) shows the analyzed neutron
diffraction pattern at 400 K. The crystal structure of the
sample at room temperature is determined to be
orthorhombic structure of Pnma with its lattice con( by
stants a0 ¼ 5:526; b0 ¼ 7:830; and c0 ¼ 5:540 A
Rietveld reﬁnement, respectively. As can be seen in
Fig. 1(a), for all temperature range below TC
(TC ¼ 345 K), it was observed that there was a noticeable enhancement of the Bragg reﬂections with lowering
of temperature denoting important magnetic contribution to these reﬂections in the low angle region (marked
arrow). The diffraction peaks were found to be remain
very sharp and indicating the presence of long-range
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