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Abstract

Failure and flow of amorphous materials are central to various phenomena including earthquakes
and landslides. There is accumulating evidence that the yielding transition between a flowing and
an arrested phase is a critical phenomenon, but the associated exponents and their scaling relations
are not well understood. In this talk, I will first introduce the pseudo-gap in the distribution of local
stabilities of amorphous solids. I will explain how the pseudo-gap exponent enters the scaling
description of the yielding transition in which I relate it to the Herschel-Bulkley exponent of the
flow curve and the power-law exponents in the distribution of plastic avalanches. I will further
consider the failure of amorphous solids as one increases the external shear stress slowly. I will
argue that the entire solid phase below the yield stress is critical with system-spanning avalanches
due to the finite pseudo-gap exponent. Finally, if time permits, I will introduce the recently solved
mean-field models which capture the broad distribution of mechanical noise generated by

plasticity, whose behavior is related to biased Levy flights near an absorbing boundary.
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