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Abstract

The mechanism of strain effect and the achievement of n-type doping on colossal magnetoresistance (CMR) 
films has been debated and tried for the past decade. It has been believed, but there has been a lack of direct 
evidence to support, that the distorted MnO6 octahedron due to in-plane strain effect causes the change 
of transport and magnetic properties. To investigate the origin of the strain effect, La0.7Ca0.3MnO3 and 
La0.8Ba0.2MnO3 films with various thicknesses grown on SrTiO3 substrates were examined by Near Edge X-
ray Absorption Spectroscopy (NEXAS). This study finds that the strain doesn’t affect the MnO6 octahedron 
significantly, but weakens substantially the La-O and Ca-O (or Ba-O) hybridization, which is responsible for 
the reduction and the enhancement of TC in La0.7Ca0.3MnO3 and La0.8Ba0.2MnO3 strain films, respectively. 
For the n-type CMR issue, it has been believed that an n-type CMR can be realized by partially substituting 
tetravalent ions on trivalent La3+ sites. By investigating the La0.7(Ce or Te)0.3MnO3 bulks with SEM and EDS, 
it is found that the compound decomposed into La0.9-εCeεMnO3+ε, Mn-O, and CeO2, none of which contained 
original stochiomatry.  The n-type compound cannot be formed in thermal equilibrium process, such as post 
annealing. Only those under metastable processing such as in-situ epitaxial films can possibly assist in forming 
n-type CMR.
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