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On the analysis of La0.7Ca0.3Mn03 samples using A-C susceptibility
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La0.7Ca0.3MnO3 bulk samples were prepared using solid state reaction
methods. The samples were characterized through A.C-Susceptibility
and Electron spin resonance (EPR) measurements. A.C-Susceptibility
shows a somewhat pronounced single-peak structure in both the real
and imaginary part of the susceptibility. Both susceptibility components
become mostly frequency independent. The position of the maximum
value, however, is slightly shifted by frequency within the experimental
resolution. On the other hand, a change from an asymmetrical regime,
below Curie temperature (Tc), to a more symmetrical regime above Tc

was observed in EPR measurements.
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1 Introduction

Doped Manganites are an interesting class of
compounds, such as Rel xAxMnO3 (Re and A
are rare earth ions and alkaline ions, respec-
tively) and show both metal-insulator and fe-

rromagnetic to paramagnetic transitions at the
same temperature. In 1993 von Helmolt et al.
[1] observed magnetoresistance MR of 150%
in La2/3Bal/3MnQO3 at room temperature and
experimented applying a magnetic field of
H=50 kOe. In 1994 and 1995 a magnetoresis-
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tance (Ro-RH/RH) = 105 % a 77K y H=5T
was observed [2-6]. This effect has encouraged
intense research activity in recent years, becau-
se of its derived potential applications, such as
magnetic sensors and memories (RAMS)

Electron paramagnetic resonance (EPR) is a
powerful technique to study of manganites,
since it offers information about electron-
phonon interactions, static and dynamic mag-
netic correlations at microscopic level, and
also because the temperature dependence
of the EPR line-width includes some infor-
mation about conduction electrons including
the EPR intensity, which is normally propor-
tional to the static susceptibility. However,
only a few studies have been performed on
La2/3Cal/3Mn0O3 (LCMO).

It is known that susceptibility measurements
provide important information about magnetic
domain processes [7-8]. Additionally, suscep-
tibility has been used to study magnetic inho-
mogeneities due to phase separation in man-
ganite single crystals [9-12] and the influences
of preparation conditions on the magnetic pro-
perties in manganite ceramics [13]. However,
this technique is not used, probably due to the
limited sensitivity of AC- susceptometers.

In this paper, we present a careful analysis
of electron spin resonance (EPR) and AC-
suceptibilty of La2/3Cal/3MnO3 manganites
type. The samples are prepared under va-
rious conditions like changing temperature
values and annealing times.
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2. Experiment

Samples of La2/3Cal/3MnO3 using a solid
state reaction technique were synthesized
using highly pure powder chemicals. The raw
materials were well mixed and heated at 800
2C in air for 16 h. Annealing treatments were
carried out at different temperatures 800 °C,
850 2C and 9002C and different annealing ti-
mes 16 and 32 h.

Powder x-ray diffractions were recorded with
a Rigaku diffractometer at room temperature
using Cu Ka radiation. Lattice constants were
determined with the PCW program. The res-
onance measurements were performed in the
X-band at a fixed frequency (9.5 GHz) using
a Bruker spectrometer, Bruker ESP-300 from
200K to 300K. The susceptibility was record-
ed with a Lake Shore 7000 spectrometer at 80
to 300 K, measuring both real and imaginary
susceptibility.

3. Results and discussion

Our XRD study indicated that the samples
that have a lattice parameter on the basis of
a cubic cell was a= 3.8598(4) A at 8002C and
decreased down to 3.8456(4) A at 900 °C. The
x-ray diffraction patterns (Figure 1) show the
characteristic diffraction peaks of the cubic
phase La2/3Cal/3MnO3. It is worth mentio-
ning that the intensity of the (h, k, 0) peaks
increased as a function of the annealing tem-
perature, which suggests a rising of the sam-
ples texture.
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Figure 1. x-ray diffraction patterns
that show the characteristic
diffraction peaks of the cubic
phase of La2/3Cal/3Mn03
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The EPR line shape was Lorentzian and was
obtained by mixing fine powders of the sample
with quarz powder. Figure 2 shows typical EPR
spectra as a function of temperature in the ran-
ge 200 = T < 300 K. The shift of the center
of the magnetic field and the narrowing of the
line with increasing temperature can be obser-
ved. Additionally, the spectra for T< 260 K are
wide and asymmetric; the line shape goes to be
narrower and more symmetric at T> 260K. A
constant giromagnetic factor g= 2.000 was de-
termined from the spectra at T > 260K which
has been associated to paramagnetic Mn3+ -
Mn4+ ions or Mn4+ ions only. [14,15]

Figure 2. Typical EPR spectra as a
function of temperature in the
range 200 <T < 300 K
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The experimental peak-to-peak linewidth
(AH) and the intensity line (I), (Fig. 3 a, b
and Figure 4 a, b) respectively decrease with
the temperature. A similar behavior of AH vs
Temperature has been associated with relax-
ation mechanisms related to spin-spin inter-
actions. Besides, the decrease in the EPR
line intensity (I) (I(T)) determined from the
product AH(T)2 x hpp (T) [16] could be main-
ly attributed to a reduction in the number of
localized spins.
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Figure 3. Experimental peak-to-peak line width (AH)
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Figure 4. Experimental intensity line (1)
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Typical plots of %’ and ” versus temperature
for different frequencies are show in figure 5.
Both susceptibility components become practi-
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cally frequency independent. The position of the
maximum value, however, is slightly shifted by
the frequency within experimental resolution.
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ELECT&%%& Figure 5. (a) Real susceptibility; (b) Imaginary susceptibility of La0.7Ca0.3Mn03 samples
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(a) Real susceptibility
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This indicates that values of susceptibility for
manganites of doped calcium have no influen-
ce values of the frequencies in the real part.
On the other hand, imaginary susceptibility of
La0.7Ca0.3Mn0O3 samples shows influence of
frequencies.

4. Conclusions

* A shift of the center of the magnetic field
and a narrowing of the line width with in-
creasing temperature was observed.

* The EPR spectra changes from and asym-
metric shape at T< 260 K to a narrower
and more symmetric line at T> 260K.

* The experimental peak-to-peak line width
(AH) and the intensity line (I) decrease by
increasing temperature up to T < 260K and
remained approximately constant at higher
temperatures. The line width behavior above
260K has been associated to a relaxation
mechanism due to spin-spin interactions,
and the intensity line can be ascribed to a re-
duction in the number of localized spins.
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(b)) Imaginary susceptibility
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