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Abstract

X-ray and neutron diffraction, M .ossbauer spectroscopy
he structural and magnetic properties of the La0:67Pb

using the sol–gel method. As the tempera

33Mn0:99
57Fe0:01O3 show line broadening and the d

ic hyperfine field fluctuation. Temperature dependen
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nese oxides represented by R–D–Mn–O ðR ¼
anthanide;D ¼ divalent elementÞ have been

udied since the initial realization of their

agnetoresistance. Their potential applications

ally unveiled underlying physics are sufficient

t many scientists and engineers [1,2]. The

of the present research is to elucidate the role

nganese ion in the CMR effect by replacing it

ilar transition metal, Fe. The similar ionic

e3þ and Mn3þ mean that lattice distortion

the substitution may be ignored, and the

structure can be studied. Polycrystalline

f La0:67Pb0:33Mn0:99
57Fe0:01O3 have been pre-

h the aim of investigating the influence of the

f a metal, which favors an antiferromagnetic

n the Mn–O layer.

b0:33Mn1�x
57FexO3 (x ¼ 0:0; 0.01) compounds

ricated by the sol–gel method. For these

ons the sol–gel fabrication process is the most

ue to the high diffusion ability of the Pb ions.

od allows shorter reaction times and lower
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field fluctuation in

1�x
57FexO3
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vibrating sample magnetometer have been used in order

0:33Mn1�x
57FexO3 perovskite compounds. Samples were

ture increases toward TC; M .ossbauer spectra of

ifference between 1, 6 and 3, 4 linewidths because of

ce of anisotropy is calculated from the relaxation rate.
temperatures than the ceramic one. X-ray powder

diffraction peaks of the samples are indexed according

to the rhombohedral symmetry. The lattice parameters

for the samples with x ¼ 0:0 and 0.01, at room

temperature, were found to be a0 ¼ 5:4392 and

5:4376 (A; a ¼ 60:213� and 60:221�; respectively. Tem-
perature dependence of magnetization for

La0:67Pb0:33Mn1�x
57FexO3 (x ¼ 0:0; 0.01) was observed

by VSM and gave Curie temperature, TC to be 355,

340 K; respectively.
Fig. 1 shows the neutron diffraction patterns for

La0:67Pb0:33MnO3 at various temperatures. For all the

temperature range below 360 K ðTC ¼ 355 KÞ; it was

observed, as one lowered the temperature, the intensity

of inner Bragg reflections, namely, ð1 1 0Þ and ð2 1 1Þ;
increased significantly, denoting important magnetic

contribution to these reflections in the low angle region.

As can be seen in Fig. 1, the diffraction peaks were

found to be remain very sharp and indicating the

presence of magnetic long-range order in this sample.

Fig. 2 shows the M .ossbauer spectra of

La0:67Pb0:33Mn0:99
57Fe0:01O3 recorded at various tem-

peratures. M .ossbauer lines are sharp at 14 K and

become broader with increasing temperature. Finally it

shows sharp patterns in 3rd and 4th lines further

d.
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