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Abstract

The perovskite La
0.67

Ca
0.33

Mn
0.97

57Fe
0.03

O
3

compound has been prepared by sol}gel method. Colossal mag-
netoresistance and magnetic properties of La

0.67
Ca

0.33
Mn

0.97
57Fe

0.03
O

3
has been studied using X-ray di!raction

pattern, Rutherford back-scattering spectroscopy, MoK ssbauer spectroscopy and vibrating sample magnetometer. Cry-
stalline La

0.67
Ca

0.33
Mn

0.97
57Fe

0.03
O

3
was a cubic perovskite structure with a lattice parameter a

0
"3.859As . MoK ss-

bauer spectra of La
0.67

Ca
0.33

Mn
0.97

57Fe
0.03

O
3

have been taken at various temperatures ranging from 4.2K to room
temperature. Analysis of 57Fe MoK ssbauer spectrum data has considered nearest-neighbor interactions and anisotropic
hyper"ne "eld #uctuation. Analysis of 57Fe MoK ssbauer data in terms of the local con"gurations of Mn atoms has
permitted the in#uence of the magnetic hyper"ne interaction to be monitored. The saturation magnetization of
La

0.67
Ca

0.33
Mn

0.97
57Fe

0.03
O

3
is found to be 68 emu/g at 77K. The Curie temperature, ¹

C
, is determined to be 210K.

The temperature dependence of the resistance under zero and 10 kOe applied "eld shows that a semiconductor}metal
transition, ¹

SC}M
, occurs at 200K. The relative magnetoresistance, MR, is about 45%. ( 2000 Elsevier Science B.V. All

rights reserved.

Keywords: Sol}gel; Colossal magnetoresistance; MoK ssbauer; Anisotropic hyper"ne "eld #uctuation

The discovery of colossal magnetoresistance (CMR) in
oxide "lms of the perovskite La

0.67
Ca

0.33
MnO

3
class of

compounds by Jin et al. [1] has drawn recently signi"-
cant scienti"c attention. The metal}insulator transition
long known to exist in manganite perovskites with the
compound formula R3`

1~x
A2`

x
MnO

3
(R"La, Nd, Pr,

Sn,Y; A"Ca, Sr, Ba, Pb and Cd) [2}4], where R is
rare-earth element and A is a divalent cation, is unusual
in that the low-temperature state is metallic and fer-
romagnetic whereas the high-temperature state is insu-
lating and weakly paramagnetic.

The objective of the present research is to elucidate the
role of the manganese ion in the CMR e!ect by replacing
it with a similar transition metal, Fe. The similar ionic

radii of Fe3` and Mn3` mean that lattice distortion
e!ects of the substitution may be ignored, and the elec-
tronic structure can be studied. Polycrystalline samples
of La

0.67
Ca

0.33
Mn

0.97
Fe

0.03
O

3
have been prepared

with the aim of investigating the in#uence of the presence
of a metal, which favors an antiferromagnetic coupling in
the Mn}O layer.

Structural properties have been studied with X-ray
di!raction, neutron di!raction and Rutherford back-
scattering spectroscopy measurements. Neutron di!rac-
tion data for powder samples were collected at various
absorber temperatures ranging from 20 to 300K using
the high resolution powder di!ractometer (HRPD) at
Korea Atomic Energy Research Institute HANARO Re-
actor. MoK ssbauer spectra patterns were measured with
a 57Co(Rh) source moving at room temperature while
absorbers were kept "xed at variable temperature
ranging from 4.2K to room temperature.

La
0.67

Ca
0.33

Mn
1~x

Fe
x
O

3
(x"0 and 0.03) were pre-

pared by sol}gel method [5]. For the powder sample
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