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Abstract: 
 

I will present recent work on inelastic electron tunneling spectroscopy (IETS) in single-molecule transistors, self-assembled 
molecular monolayer cross-wire junctions, and multilayer molecular cross-wire junctions coordinated with nickel ions. IETS 
is an unique technique that provides in situ vibrational information for molecular electronic devices. The IET spectrum 
represents a molecular signature for a molecular device, simultaneously proving that the molecule of interest is present and 
giving insight into how the charge carriers interact with the molecule. By electrostatically and chemically tuning the molecu-
lar electronic level of devices near resonance, we observed significant modification of their vibrational features. We attribute 
this behavior to the onset of high-order quasi-elastic processes near the vibrational excitation thresholds of a molecular de-
vice close to electronic resonance.  
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