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The field of nanophononics is primarily concerned with manipulating light at the nanoscale. The key elements in this field are optical antennas [1], which represent the counterparts of radio and microwave antennas within the visible spectrum. These antennas are mostly built from metallic nanoparticles whose localized surface plasmon resonances enable the control of light fields in the sub-wavelength range. Currently, optical antennas are being studied for a wide range of applications such as optical communications, light harvesting, enhanced spectroscopies and sensing.
In this talk, we will focus on an alternative bottom-up self-assembly approach for the fabrication of optical antennas based on colloidal metallic nanoparticles: the DNA origami technique [2]. We will show how this method can outperform top-down fabricated optical antennas. In addition, we will also study how DNA origami based optical antennas can enhance fluorescence [3,4], direct emission [5], shift the apparent emission center [6] and be combined with graphene [7], natural light harvesting complexes [8] and lithographic structures [9]. 
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Figure 1. (A) Sketch of an optical antena dimer structure composed of two gold nanoparticles self-assembled onto a rectangular DNA origami. The inset depicts a close-up of the NP gap where a single single Cy5 fluorophore is incorporated. (B) TEM images of the dimer structures (scale bar is 200 nm). (C) Combination of DNA origami structures (grey rectangles) with zero-mode waveguides (also termed nanoapertures). 
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