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Bi-stability and multi-stability in structures
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A wide range of intriguing mechanical phenomena is related to bi-stability and multi-stability.
Examples are the shape memory effect and super-elasticity observed in materials undergoing
martensitic phase transformations, the mechanical behavior of nano-pillars under compression,
and the saw-tooth pattern observed in single molecule experiments of structural proteins such
as titin. All these structures are characterized by a wiggly energy landscape and multiple
metastable configurations.

In the past few years, we have developed theoretical models aiming at providing insights into
the mechanical behavior of such structures. In this talk I will present some of our findings,
with emphasis on consequences of discreteness in structures undergoing discrete phase
transformations, such as nano-pillars and unfolding/refolding of proteins, and also mechanical
aspects of the continuum-level behavior of structures undergoing remodeling or spatial

organization of their composition.
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