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Exchange bias in core/shell magnetic nanoparticles: experimental results and numerical simulations1
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In this talk, we will review some of the main experimental observations related to the occurrence of exchange bias in magnetic systems,
focusing the attention on the phenomenology appearing in nanoparticles with core/shell structure as compared to thin film bilayers [1].
The main open questions posed by the experimental observations will be discussed and contrasted to existing theories and models for
exchange bias [1]. We will also present some recent numerical simulations [2-4] based on a simple model of a core/shell nanoparticle,
showing evidence that the magnetic order of interfacial spins accounts for most of the experimental observations. Finally, we will discuss
the occurrence of exchange bias on laser-ablated granular thin films composed of Co nanoparticles embedded in amorphous zirconia
matrix [5]. The deposition method allows controlling the degree of oxidation of the Co particles by tuning the oxygen pressure at the
vacuum chamber. The nature of the nanoparticles embedded in the nonmagnetic matrix may be monitored from metallic, ferromagnetic
(FM) Co to antiferromagnetic (AFM) CoOx , with a FM/AFM intermediate regime for which the percentage of the AFM phase can be
increased at the expense of the FM phase, leading to the occurrence of exchange bias in particles of about 2 nm in size. This is a model
system to study some of the features of exchange bias in nanoparticles, such as particle size dependence, induced exchange anisotropy
on the FM leading to high irreversible hysteresis loops, and blocking of the AFM clusters due to proximity to the FM phase.
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