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Optical response of periodic arrays 
of nanostructures 

 
Periodic arrays of nanostructures support lattice resonances, optical modes that arise from the 
coherent multiple scattering among the constituents of the array. Due to their collective nature, 
lattice resonances exhibit strong optical responses and can achieve quality factors orders of 
magnitude higher than those of the localized resonances of individual nanostructures. These 
properties make periodic arrays ideal for applications such as lasing and biosensing. 
In this seminar, we begin by theoretically analyzing the role of the light source in efficiently 
exciting lattice resonances. While most theoretical studies assume excitation by an infinitely 
extended plane wave, we investigate the excitation by light beams with finite width, bridging a 
gap between theory and experiment that is largely unexplored in the literature.  
We further demonstrate that focused radially polarized beams can efficiently excite quasi-bound 
states in the continuum. Next, we explore the temporal dynamics of lattice resonances under 
femtosecond pulse excitation, offering insights into their ultrafast behavior.We then theoretically 
examine how the geometry of the lattice and the nature of the constituent materials influence the 
properties of the optical resonances sustained by periodic arrays. By engineering arrays with non-
Bravais lattices, we demonstrate the excitation of lattice resonances with perfect absorption and 
out-of-plane character.  
Additionally, we show that periodic arrays of graphene microdisks can sustain lattice resonances, 
extending their spectral range into the THz regime. Finally, we present an experimental 
demonstration of the extraordinary properties of periodically nanostructured systems. 
Specifically, we showcase a system composed of high-index dielectric materials that provides 
optical feedback to an active medium, resulting in laser emission at the resonance frequency. 
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