Fourier optics:

Most of applications in micromachining, microelectronics as well as high resolution microarrays are based on lithographic pattern transfer. Usually, a photosensitive layer on a sample is exposed through a mask either directly pressed against the sample (contact printing) or the image of the mask is projected on a sample through an optical system. 
The necessity to achieve large density of elements per chip (just think of current Pentium and AMD processors) forced engineers to use diffractive optics technique to significantly improve the line resolution. Modern exposure tools can routinely achieve sub-wavelength resolution e.g. current processors and memory chips are made with 45nm resolution using 157nm light source (almost
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In this project you will explore some aspects of Fourier optics using a simple amplitude mask placed in the front focal plane of the focusing lens (Fourier plane). Thus, instead of defining the image pixel-by-pixel on the mask you will rather define major frequencies in the desired pattern. You will rationally design the mask to achieve the desired pattern and use appropriate software to model what happens to light sent through the mask before and after focusing the light. When a good mask has been designed we will either buy a commercial mask according to your design or make it in-house using a laser-writing system. To visualize the patterns generated by the mask we will build a small optical setup using a HeNe laser, a lens and a camera. The observed patterns will then be compared with the predictions from theory. 

Key techniques used: Microfabrication, Optical lithography, Fourier optics.
Supervisors: Esben Skovsen, Leonid Gurevich, and Steffen Petersen.

Link: http://en.wikipedia.org/wiki/Fourier_optics
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