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ABSTRACT 

 
This presentation describes studies of optical phenomena at the nanoscale with the aim of 
coupling light into high intensity, nanometer scale spots. In particular, we study aperture-type 
optical antennas with specially designed geometry. These antennas are designed to strongly 
resonate with the incoming radiation, and the radiation intensity from the antenna is further 
increased using various strategies to enhance antenna resonances, or arranging an array of such 
structures that are strongly coupled through both electric and magnetic fields. It will be 
demonstrated that these special nanoscale optical structures can be used for a wide range of 
engineering applications, including high precision laser-based nanomanufacturing nanoscale 
processing, improving efficiency of solar energy harvesting, and in the ultra-high density, next 
generation data storage technique called Heat Assisted Magnetic Recording. The emphasis will 
be given on various strategies for laser-based nanomanufacturing to create 2D and 3D structures 
with high speed.  
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