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We report an Electron Paramagnetic Resonance (EPR) investigation of the size effects in the paramagnetic regime of nanosized La0.67Ca0.33MnO3 manganites.

It is well established that the high-temperature conductivity in La0.67Ca0.33MnO3 is dominated by the adiabatic hopping motion of small polarons. We have evaluated the corresponding activation energy, Ea, from the temperature dependence analysis of  both:

(i) integral intensity and (ii) linewidth. The values obtained by method (i) are larger than the corresponding ones by using the bottlenecked spin relaxation scenario (ii). We have observed a decrease of Ea as the grain size diminished. It could be accounted for by considering both the Mn4+ content and the influence of the outer shell of La0.67Ca0.33MnO3 nanoparticles [1]. The polaron activation energy decreases with increasing the Mn4+ content  (inner core contribution) while one would expect an increase of Ea due to the increased  disorder in the surface layer of the smaller grains. Since the overall effect is a decrease of Ea, the core contribution to Ea seems to be dominant. 
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