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Abstract:

The Structural, magnetic and transport behavior of La;.xCayMnOs. s (x=0.48,

0.50, 0.52 and 0.55 and 6 =0.015) compositions close to charge ordering, was studied
through XRD, resistivity, DC magnetization and AC susceptibility measurements. With
time and thermal cycling (T<300 K) there is an irreversible transformation of the low-
temperature phase from a partially ferromagnetic and metallic to one that is less
ferromagnetic and highly resistive. For instance, an increase of resistivity can be
observed by thermal cycling, where no effect is obtained for lower Ca concentration. The
time changes in the magnetization are logarithmic in general and activation energies are
consistent with those expected for electron transfer between Mn ions. The data suggest
that oxygen non-stoichiometry results in mechanical strains in this two-phase system,
leading to the development of irreversible metastable states, which relax towards the
more stable charge-ordered and antiferromagnetic microdomains at the nano-meter size.
This behavior is interpreted in terms of strains induced charge localization at the interface
between FM/AFM domains in the antiferromagnetic matrix. Charge, orbital ordering and
phase separation play a prominent role in the appearance of such properties, since they
can be modified in a spectacular manner by external factor, making the different physical
properties metastable. Here we describe two factors that deeply modify those properties,
viz. the doping concentration and the thermal cycling. The metastable state is recovered
by the high temperature annealing. We also measure the magnetic relaxation in the
metastable state and also the revival of the metastable state (in a relaxed sample) due to

high temperature (800 C°) thermal treatment.



