
Invited talk : Symmetry and Topology in Photonic Nanostructures 

The quest for smaller, lighter, and more efficient optical components usually comes at the price 
of reduced functionalities. In this talk, I will provide an overview of how topological approaches 
to control light-matter interaction enable novel photonic devices with unique features and 
enhanced performance. I will discuss our recent breakthrough in demonstrating the first 
topological light source that unidirectionally outcouples to a waveguide from magnetic biased 
photonic crystal cavities of arbitrary shape. I will also discuss singularities of non-Hermitian 
systems and their application in biology and healthcare by detecting attomolar concentrations of 
anti-immunoglobulin G. In the last part of the talk, I will present a premier achromatic broadband 
metalens that is strategically engineered to span an octave bandwidth with high efficiency. Such 
devices will be suitable for free space and integrated optics and pave the way towards more 
complex and versatile systems with applications in high-capacity classical and quantum 
communications, as well as sensing. 
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