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Inhaltsangabe

Metamaterials have recently achieved a lot of attention in material sciences, optics and acou-
stics. They exhibit properties that do not exist in natural bulk material.

As an example, auxetic materials are those having a negative Poisson ratio which means
that upon stretching the material in one direction it expands in the perpendicular direction
instead of shrinking.

Similarly, optical materials may be designed to exhibit a negative refraction index, thereby
’inverting’ Fresnel’s law. Material optimization aims at designing functional material by suita-
bly changing its cellular microstructure via mathematical optimization techniques including
shape and topology optimization. From a mathematical point of view this can be reframed as
optimization or control in the coefficients of a partial differential equation. As also dynamic
processes are involved, this leads to optimal control problems on networked domains. The
talk should give insight in the mathematical modeling and the optimization strategies and
their perspectives in real applications.


