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Electron Spin Resonance ( ESR ) is shown to be a powerful tool for studying microscopic details of  nanometer metallic/magnetic  particles and  nanostructured materials. 
Regarding the metrology in nanoscaled particles we will concentrate on the following informations revealed by ESR: (i) metallic particle’s  mean  size evaluation and (ii) orientational degree of magnetic particles.

From the ESR experiments on Pt – nanoparticles electrodeposited in the channels  of porous Al2O3 membranes, the integral intensity which is proportional to the electronic susceptibility follows a Curie law. It is a characteristic feature of a quantum size effect. Taken into account a theoretical model,  the Pt – particles mean diameter, d ( 6 nm,  could be evaluated.  

The analysis of the temperature dependencies of the resonance field and the linewidth appropriate to (Fe2O3 magnetic nanoparticles embedded in conducting polymers (PPy), could give distinct indications on the degree of the orientation corresponding to these particles.  In accordance with the phenomenological model of ultrafine magnetic particles, we have estimated that (Fe2O3 particles are partially oriented ( n=2.28). 


As far as the ESR investigations on nanostructured materials are concerned, we have investigated  nanometric La0.67Ca0.33MnO3 manganites with colossal magnetoresistance. We will point out the influence of the grain size reduction on the exchange coupling integral between Mn spins, J,  and the polaron activation energy, Ea. The temperature dependencies of the ESR linewidth and integral intensity have been analysed in terms of the bottlenecked spin relaxation, small polaron hopping and core-shell scenarios. 


The degradation of the double-exchange interaction as the grain size decreases results in the decrease of J with the reduction of grain size. It could be due to (i) an increase influence of the magnetically disordered surface layer in smaller grains and probably (ii) the structural changes upon annealing at different temperatures . 


The observed decrease of Ea with decreasing grain size could be attributed to two opposite contributions arising from the inner core and outer shell of the granular particles.The polaron activation energy decreases with increasing the Mn4+ content (inner core contribution) while an increased disorder in the surface layer of the smaller grains results in the increase of Ea. Since the overall effect is the decrease of Ea, the inner core contribution  to Ea is dominant.
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