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The recent observation of anomalously Colossal Magnetoresistance (CMR) in the La1-

xAxMnO3 (A = Sr, Ca, Ba or vacancies) system, has spurred renewed interest in studying 
these doped perovskite manganites. The properties of these materials are explained by double 
exchange theory of Zener and electron lattice interaction. However, the intrinsic CMR effect 
in the perovskite manganites is found on a magnetic field scale of several teslas and a narrow 
temperature range. It was found that, the presence of grain boundaries in polycrystalline 
samples leads to a large Low Field Magnetoresistance (LFMR) effect over a wide temperature 
range below the Curie temperature Tc. To achieve LFMR, different properties are considered. 
One of them is mixing of these CMR materials with secondary insulator phases. 

In this work, La0.8Sr0.2MnO3 (LSMO) was selected as matrix material and MgO as a 
dopant. The La0.8Sr0.2MnO3/xMgO samples with x= 0, 1, 2, 3, 5 and 7.5 Wt.% were prepared 
by Solid State Reaction method. Studies show that most part of the MgO goes into the 
perovskite lattice and Mg substituted Mn in LSMO and remainder segregates as a separate 
phase at the grain boundaries. Results also show that the value of MR decreases for all the 
doping levels. It seems that, due to the almost same ionic radii of Mg2+ and Mn2+, and at the 
higher sintering temperature, Mg2+ mostly replaced Mn3+ and weakens double exchange 
interaction. This speculation has been confirmed by XRD, SEM, susceptibility, resistivity and 
magnetoresistance analysis and measurements.  
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A polaronic model of superconductivity in doped fulleride systems is presented. The 
normal and anomalous one-particle Green’s functions are derived for a system with strong 
electron phonon coupling. The study of collapse of the electron band and the phonon vacuum 
is presented within the mean-field approximation. Self consistent equation for the 
superconducting order parameter is derived using Green's function technique and following 
Lang and Firsov transformations. Expressions for specific heat, density of states, free energy 
and critical field based on this model have been derived. The theory is applied to explain the 
experimental results in the systems K3C60 and Rb3C6O. These results are in good agreement 
with the available experimental data. 
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