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Using nanowires to do chemical sensing is an exciting idea because of the prospects for high sensitivity detection coupled with low power consumption and fast response. Initial work has focused on semiconductor nanowires and metal oxide nanowires because of analogies to existing "ChemFETs".  In a separate category are single walled carbon nanotubes that have been used in many sensing investigations, the results of which are mired in controversy at the moment. Metal nanowires have received almost no attention, and this is because the well-known physics of conduction in metal nanowires leads to the expectation that the resistance of these structures will be very weakly DR/Ro < 5%) perturbed by chemisorption of molecules at the surface of the nanowire.

In defiance of these predictions, we have found that the resistance of polycrystalline noble metal nanowires is strongly affected by the absorption of molecules. Perturbations of DR/Ro as large as several hundred percent have been observed, and for some systems, these resistance changes are completely reversible on the time scale ranging from seconds to a minute or so.  In this presentation, we discuss the preparation of these nanowire based sensors, and we describe the results of experiments that shed light on the mechanism of sensing for these systems.

