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Résumé:

We will review recent results on amorphous systems subjected to simple shear in the athermal, quasistatic
limit. The athermal quasistatic tragjectories are shown to separate into smooth, reversible elastic branches
which are intermittently broken by discrete catastrophic plastic events. Atomistic computer simulations
indicate that these events present a broad distribution of sizes, and can be seen as self-induced avalanches
of local elementary rearrangements. Strikingly, data obtained using differing interaction potentials can be
brought into quantitative agreement after a simple rescaling, emphasizing the insensitivity of the emergent
plastic behavior in these disordered systems to the precise details of the underlying interactions: the
results should be relevant to understanding plastic behavior in systems such as colloidal or metalic
glasses well below their glass temperature, soft glassy systems (such as dense emulsions), or compressed
granular materials. A mean-field model of plasticity is then analysed, based on the dynamics of an
ensemble of shear transformation zones, interacting only via intrinsic dynamical noise generated by the
flips themselves. The model captures the emergence of avalanches, yet with scaling properties which are
highly sensitive to the description of elastic couplings. This suggests that non-affine strain fields might be
of paramount importance in the small systems accessible to molecular simulations.
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