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Surface and interface effects in oxide nanoparticle assemblies have been increasingly found to play significant roles in controlling the 
magnetic properties. Modification of the surface spin structure in magnetic oxide nanoparticles can be achieved by controlling the particle 
shapes and forming hybrid structures. We discuss how these effects often lead to novel magnetic properties, useful for applications, such as 
tunable exchange bias (EB) and inverse magnetocaloric effect (MCE). Exchange bias (EB)-like behavior in magnetic nanoparticles has been 
observed and reported in a number of systems. However the origin is not well understood and the results have often been misinterpreted in 
numerous reports in the literature. We have recently done systematic experiments to investigate these intriguing phenomena using a range of 
probes such as DC and AC magnetometry, RF transverse susceptibility, magnetocaloric effect and small angle neutron scattering (SANS). In 
this talk we will emphasize the need for systematic experimental studies to understand the origin and physics of magnetism in nanostructures 
and the correlation between surface anisotropy, freezing of surface and core spins with exchange bias. We will also present our recent 
advances in development of magnetic polymer nanocomposites that exhibit tunable microwave response. 
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