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Abstract: Liquid crystals are best known for their use in displays, but their interest extends far 
beyond. This phase of matter, intermediate between liquid and solid, is composed by anisotropic 
rod-like molecules which spontaneously align in space. When the molecules cannot achieve a perfect 
order, they form topological defects, “mathematical” objects which can be used as physical objects 
for many purposes. I show two examples of how liquid crystal defects can inspire concepts for new 
materials. The first example is a bistable system, obtained by confining liquid crystals in a micron-
sized cubic scaffold.  The device can switch between “bright” and “dark” metastable states, thanks 
to the interaction of the defects with the scaffold. The second example is a self-assembled structure 
of liquid crystal defects that act as micro-lenses. The structure resembles an insect’s compound eye, 
able to focus objects at different distances and sensitive to the polarization of light.  
 
Bio: Dr. Serra is a post-doctoral researcher at the University of Pennsylvania, working on liquid crystals across the 
fields of Physics, Engineering and Materials Science. She obtained her bachelor degree in Physics and her Master's 
degree in Biophysics at the University of Parma, in Italy. During her PhD studies in Cambridge (UK) she started to 
approach the world of liquid crystals by studying liquid crystal elastomers which could be used as tunable (and 
stretchable) lasers. After her PhD, she worked as a post-doc at the University of Milan. There she started working on 
defects in liquid crystals, and she has not abandoned this research topic ever since: with these "useful imperfections", in 
Milan first and later in Philadelphia, she has created multistable displays, eyelashes and wires of micro-particles and 
liquid crystal micro-lenses in a compound eye.  
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