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Functionalising Silicon with Organic Molecules
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Measuring the electrical conductance of individual molecules is an exciting field of nanoscience research that holds promise for the creation of the next generation of technology. In this talk, I will outline a programme of research aimed at measuring the conductance of individual molecules by attaching them to semiconductor surfaces and contacting them using a scanning tunnelling microscope (STM) tip.  The first stage of the proposed methodology is to investigate ways of attaching organic molecules to semiconductor surfaces such that they form stable adsorption configurations so that their conductance can be measured without the molecule undergoing structural rearrangements.  I will present combined STM and density functional theory data demonstrating that the acetyl group (–COCH3) can be used to attach organic molecules to the silicon (001) surface in such a fashion.  One particularly interesting example is the acetophenone molecule, which I will show can be reversibly switched between two nearly isoenergetic surface configurations.  In addition, through low temperature annealing, this molecule can be made to stand upright on the surface, presenting an interesting candidate structure for performing molecular conductance measurements.  I will conclude by describing recent low temperature tunnelling spectroscopy measurements of the bare Si(001) surface performed at LCN, which are the precursors to molecular conductance measurements that are scheduled for the second half of 2010.
