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The notion of metamaterials has provided a powerful tool for manipulating and sculpting 
light-matter interaction at the subwavelength scale with unprecedented characteristics.  The 
ability to tailor the material parameters at will has opened up new possibilities for wave-
based functional materials and devices.  Consequently, one can envision platforms with 
unusual parameter values.  One such paradigm is the photonic platform with low, near-zero 
refractive index [1-3].  In such photonic environments, the apparent wavelength is “stretched” 
for the frequency of operation, thus allowing “large” entities to appear “small” compared to 
the local wavelengths.  In my group, we have been developing a variety of concepts and 
phenomena stemming from such low-index photonics.   These include supercoupling effects 
[2], geometry-independent resonant “open” and “closed” cavities [4-6], nonradiating and 
radiating modes due to the quantum emitters in open epsilon-near-zero (ENZ) cavities [6], 
tailoring the vacuum fluctuations using zero-index structures [7], dipole-dipole coupling 
between distant quantum emitters in the presence of low-index structures [8], and photonic 
“doping” of the ENZ materials [9], just to name a few.  In all the above concepts, epsilon-
near-zero (ENZ), mu-near-zero (MNZ), epsilon-and-mu-near-zero (EMNZ) structures play 
key roles in unconventional characteristics of the light-matter interaction.  In this talk, I will 
give an overview of some of our ongoing work in this area.   
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