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ABSTRACT 

Complex oxides represent a class of materials with a plethora of fascinating 

properties like ferroelectricity, superconductivity, colossal magneto-resistance effect etc. 

The intriguing interplay of charge, spin and orbital ordering in these systems 

superimposed by the lattice effects opens a scientifically rewarding playground for both 

fundamental and application-oriented research. One such class of oxide materials is the 

perovskite manganites which exhibit large magneto-resistance effect commonly known 

as colossal magneto-resistance (CMR). The observed MR in these materials is even 

higher than that found in artificial magnetic/non-magnetic multilayers. Utilization of this 

MR phenomenon lies in magnetic memory devices which require large magneto-

resistance over a wide temperature range and at low magnetic field. Polycrystalline 

samples of these manganites exhibit substantial magneto-resistance in a broad 

temperature range and at low values of applied magnetic field. Whereas epitaxial 

film/single crystalline manganites show large magneto-resistance only around 

ferromagnetic (insulator-metal) transition temperature and on the application of high 

magnetic field. The difference of magneto-resistance behaviour in polycrystalline sample 

and epitaxial film/single crystal is mainly attributed to the grain boundary effects. Several 

models such as spin polarized tunneling, spin dependent scattering at the grain boundary 

have been proposed to understand the origin of low field magneto-resistance (LFMR). 

Therefore polycrystalline manganite materials are of much importance from the 

application and physics point of view. In the present work we have studied the 

substitution effect on various physical properties like electrical resistivity, magneto- 
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transport, AC susceptibility, DC magnetization, thermoelectric power and specific heat of 

such polycrystalline manganite materials. Manganite materials like Pro 67Bao 33Mn03  with 

large ionic size difference at the rare-earth site have been synthesized and their properties 

have been compared with the manganites having low ionic size mismatch effect viz. 

Lao  67Cao 33Mn03 and Pro 67Sro 33Mn03. Detail explanation for the observed two I-M 

transitions in the electrical resistivity behaviour of large ionic size mismatch materials 

has been provided. Effect of Cs-doping at rare-earth site and Sb-doping at manganese site 

has also been investigated. Enhanced peak MR has been observed in the composite of the 

polycrystalline manganite materials with metallic oxides. By fitting the experimental data 

with theoretical models the mechanisms operating at different temperatures have been 

identified. It has been concluded that high temperature insulating region is governed by 

the hopping of small polarons. The conduction is a non-adiabatic process and due to the 

`lattice small polarons'. Electron-magnon scattering processes are obeyed in the 

ferromagnetic metallic regimes. Low temperature (< 50K) electrical resistivity upturn has 

been explained on the basis of the combined effects of weak localization, electron-

electron and electron-phonon scattering processes. The effect of doping of different ions 

on such mechanisms has also been dealt here. 
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