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PROJECT DESCRIPTION

Ubiquitous in nature, light-matter interactions are of fundamental 
importance in science and all optical technologies. Understanding and 
controlling them has been a long-pursued objective in modern physics. 
However, so far, related experiments have relied on traditional optical 
schemes where, owing to the classical diffraction limit, control of optical 

Importantly, this limitation impedes to exploit the extraordinary fundamental 
and scaling potentials of nanoscience and nanotechnology. A solution to 

surface polaritons –coupled excitations of photons and mobile/bound 
charges in metals/polar materials (plasmons/phonons)-. However, their 
initial promises have been hindered by either strong optical losses or lack of 

nanostructures in polar materials. 
With the advent of two-dimensional (2D) materials and their extraordinary 
optical properties, during the last 2-3 years the visualization of both low-loss 
and electrically tunable (active) plasmons in graphene and high optical 
quality phonons in monolayer and multilayer h-BN nanostructures have 
been demonstrated in the mid-infrared spectral range, thus introducing a 

nano-optics. Inspired by these extraordinary prospects, this ERC project 
aims to make use of our knowledge and unique expertise in 2D 
nanoplasmonics, and the recent advances in nanophononics, to establish a 
technological platform that, including coherent sources, waveguides, 

and manipulation (at room temperature) of light and light-matter interactions 
on the nanoscale, thus laying experimentally the foundations of a 2D 
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