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Abstract: The development of rigorous and efficient computational techniques for the design of light-
matter interactions in complex nanostructures and artificial optical materials (i.e., metamaterials) is key
to current nanophotonics technologies. The control of propagating and non-propagating
electromagnetic fields in resonant optical environments opens new and exciting venues to engineer
optical interactions, energy concentration and nanoscale manipulation of optical fields for a number of
optical device applications, including broadband linear and nonlinear nano-antennas, optical switchers,
laser nano-cavities, and optical biosensors.

In this talk, within the general Green’s function approach to vector multiple scattering of light, efficiently
implemented within the rigorous framework of integral equations-based methods, Dr. Dal Negro will
discuss some of our recent work on the design of sub-wavelength fields in metallic and metal-dielectric
nanostructures with enhanced optical cross sections for light sources, sensors, and nonlinear optical
elements compatible with the widespread silicon technology. The purpose of his talk is twofold: 1) to
introduce the main ideas behind the most accurate computational approaches to complex nanophotonic
structures; 2) to demonstrate the relevance of predictive design for the engineering of novel optical
nanostructures.
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