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Abstract (300 word limit)
Statement of the Problem: Poor optical absorption affects the performance of many opto-electronic devices including detectors and photovoltaics. In this regard, low dimensional structures such as nanowires have the advantage of providing: (i) a direct path for charge transport (ii) high carrier collection efficiency in a dense array due to the proximity of photo-excited carriers to charge separation interface; and (iii) higher optical absorption and lower reflection in nanowires compared to bulk materials. These benefits will be significant provided the nanostructures could absorb a significant fraction of the incident light. Light trapping techniques such as surface texturing is not viable for use with nanostructures because the roughened features are much larger compared to the size of the nanostructures. Metal nanoparticles have the ability to confine and guide incident sunlight into absorbers of nanometer length thickness. They support surface plasmon polaritons (SSPs), which are collective oscillations of free electrons at the interface of a metal and a semiconductor material. The SPP modes are localized at the nanostructured metal film surface and can propagate several microns in length with minimum losses. Coupling to the SPPs with a periodic or aperiodic array of semiconductor nanowires will create a concentrator cell structure, resulting in enhanced light absorption and an increase in the injection level of photocarriers.
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