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Super-resolution imaging enabled by metamaterials  
 
Metamaterial assisted illumination nanoscopy (MAIN) has recently been proven to be a 
promising approach for linear super-resolution microscopy with up to a >7-fold improvement in 
imaging resolution. Further resolution enhancement is possible in principle, however, has not yet 
been demonstrated due to the lack of high-quality ultrathin layered hyperbolic metamaterials 
(HMMs) used in the MAIN. In this talk, I will present our most recent result of MAIN by using a 
low-loss composite HMM consisting of high-quality bilayers of Al-doped Ag and MgO with a 
nominal thickness of 2.5 nm. With this state-of-the-art optical hyperbolic metamaterial, we 
demonstrated MAIN with a 14-fold imaging resolution improvement. Similar idea can be 
extended to scattering imaging with greatly improved resolution. The MAIN represents a simple 
super-resolution imaging approach that offers distinct benefits such as low illumination power, 
high photostability, low cost, and a broad spectrum of selectable probes (or label-free), making it 
ideal for dynamic imaging of life science samples. 
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