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Noble metal nanoparticles, first used to impart intense and vibrant colors into materials, 
have more recently become a central tool in the nanoscale manipulation of light, based 
on their collective electronic resonances known as surface plasmons. [1]   The surface 
plasmons of adjacent nanoparticles in pairs or clusters, or, alternatively, in multilayer 
geometries, interact to form new collective plasmon modes, as plasmonic artificial 
molecules. [2]  Within these more complex structures, a rich physics of coherent 
phenomena, such as superradiance and electromagnetically induced transparency, 
emerges, where these effects can be controlled by geometry and predictively designed 
into each structure. [3]  Coherent effects in plasmonic structures can be exploited in a 
wide variety of ways to substantially enhanced capabilities for chemical sensing, down 
to single molecule levels. [4] They also can be used to create new, tailored nonlinear 
optical media. [5]  These remarkable properties have also stimulated interest in 
translating plasmonic properties into less costly and more isotopically abundant 
materials, such as Aluminum. [6] Applications ranging from new approaches to 
biomedicine [7] to new solar technologies [8] are currently in the works, with the 
promise of positive impacts on people’s lives. 
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