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Abstract: Metamaterials are designed to realize exotic physical properties through the geometric arrangement of their
underlying structural layout. The design of metamaterials often imposes the following constraints a priori: 1) unit cells
must be identical and can be tiled indefinitely, 2) once fabricate, the properties of the metamaterial shouldn’t change. In
this talk, I explore the rich design space afforded when we relax these constraints, and discuss how we encode spatial
variation and/or on-demand programmability. In Bistable Auxetic Surface Structures, we aim to design a meta-surface
with spatially varying unit cells that when deployed, transforms to a desired target shape. The geometric mapping
between 3D and 2D exploits the unique characteristics of isotropic deformation of certain Kirigami geometries. The
resulting surfaces are stable after deployment and can be applied to a number of engineering applications at different
length scales. Next, to address mechanical reprogrammability, we draw analogy to that of digital devices in which each
unit can be written to or read from on-the-fly. Specifically, we propose a mechanical metamaterial with stable memory
at the unit-cell level. Our design comprises an array of physical binary elements with clearly delineated writing and
reading phases. Each m-bit can be independently and reversibly switched between two stable states using magnetic
actuation. We expect this design paradigm to facilitate the development of novel forms of metamaterials.
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