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Half doped manganites R0.5A0.5MnO3 (R: a trivalent earth ion, A: a divalent alkaline earth ion)
are of considerable research interest due to strong coupling between charge, orbitals and
spins. The lecture will present how A- and B-site disorder effect the magnetic and crystal
structure and concomitant variation of magnetic and transport properties of charge ordered
manganites. The crystal and magnetic structure as a function of temperature (5-300K) were
investigated by neutron diffraction technique employing polarized and unpolarized neutrons,
in combination with other techniques.
We have studied the effect of A-site disorder on the nature of magnetic ordering in charge
and orbitally ordered La0.5Ca0.5MnO3 manganite by ionic substitution on the La3+ and Ca2+ sites
covering a wide range of ionic radii <rA> and disorder σ2. The phase boundaries across
different magnetic phases are not sharp, and evidence of short range ordering above the
transition temperature has been found. External and internal pressure have analogous effects
on magnetic structure.
We have also studied the influence of B-site disorder in La0.5Ca0.5Mn1-xBxO3 and (La0.3
Pr0.7)0.65Ca0.35Mn1-xBxO3 on the respective CE- and Pseudo CE-type antiferromagnetic ground
states. As against A-site disorder, the few percent of Mn-site doping favors suppression of CE/pseudo CE-type anti ferromagnetic order with the evolution of several coexisting competing
magnetic states. Interestingly, contrasting nature in favoring of various magnetic phases with
different (magnetic and non-magnetic) B-site dopants is found. Our studies show the
evolution of A-type antiferromagnetic state driven by non-magnetic B-site dopants, in lieu of
theoretically proposed C-type antiferromagnetic state.
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