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Currently there is great interest in the development of pores in SiN substrates with a pore size between 2 to 12 nanometers in diameter.  Since the development of these pores, researchers have begun to pass different types of proteins or DNA through them for analysis of their individual physical characteristics.  Some researchers have attached the proteins or DNA strands to Iron oxide spheres and have tried to control the descent of the DNA or protein through the nanopore through the use of some sort of magnetic or optical trapping system.  A problem that has arisen in the use of these traps is in trying to predict how high the bead is from the surface of the substrate.  If the bead touches the surface of the substrate it could possibly ruin the nanopore.  

This research project focused on the development of a small fiberscope capable of 1 to 4 micron resolution; useful for telling how high the bead is from the surface of the substrate.  Geometric ray theory was used to determine the optimal optical design for the fiberscope.  This scope consisted of a gradient index lens (GRIN) and 1.5 meters of 3000 wrapped multimode imaging fiber optic cable attached to a simple microscope using a CCD camera to resolve the image.  Our results indicate that a laboratory built fiberscope, though difficult to construct properly, is a feasible alternative to buying a prebuilt boroscope.  It was also found that it was not possible to resolve our 1 to 4 micron beads due to field of view issues, but it should be possible to detect a needle holding the bead when it is above the pore.  
