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Plasmonics has become a very important branch in nano optics, focusing on the 

new physical phenomena and unique applications of surface plasmons 

occurring in metallic nanostructures. Plasmonics allows us to concentrate, 

guide, and manipulate light at the deep subwavelength scale, promising 

enhanced light-matter interaction, next-generation optical circuits, sub-

diffraction-limited imaging, and ultrasensitive biomedical detection [1]. 

Furthermore, the assembly of metallic nanostructures can be used to construct 

optical metamaterials and metasurfaces with exotic properties and 

functionalities, including anomalous refraction/reflection, strong chirality and 

invisibility cloak [2-4].  

In this talk, I will present some of our work in the fascinating field of plasmonics and optical 

metasurfaces. First, I will discuss reconfigurable plasmonic lenses operating in microfluidic environment, 

which can dynamically diverge, collimate and focus surface plasmons [5]. Second, I will present a new 

concept of circular dichroism metamirrors, which enables selective, near-perfect reflection of designated 

circularly polarized light without reversing its handedness, yet complete absorption of the other 

polarization state [6]. This metamirror can be considered as the optical analogy of beetle Chrysina 

gloriosa in nature, while exhibits nearly maximal efficiency. Finally, I will discuss hyperbolic 

metasurfaces that are able to strongly modify the dispersion, and thus the propagation characteristic of 

surface plasmons in an unprecedented manner [7]. Such metasurfaces also support an entirely new type of 

helicity-dependent surface waves, which are selectively excited by left or right circularly polarized light 

[8, 9]. This manifests the optical spin-Hall effect on a 2D platform and the potential for quantum optical 

information processing.   
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