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Interfaces formed between material surfaces hold tremendous importance for a wide range of scientific disciplines, including 
but not limited to vast fields such as mechanics and electronics. Related phenomena are strongly influenced by the 
topographical roughness of the involved surfaces; as such, surprising behavior may emerge when both material surfaces forming 
an interface are ultimately (i.e. atomically) flat.  
 
In this talk, we will present results of atomic force microscopy (AFM) experiments from our lab, focusing in particular on friction 
and electrical contact resistance (ECR) at atomically flat interfaces formed between nanoislands of noble metals and graphite. 
In particular, we demonstrate the remarkable occurrence of structural superlubricity (a state of ultra-low friction theoretically 
expected at molecularly clean and atomically flat, incommensurate interfaces) [1] at such interfaces under ambient conditions 
[2, 3]. Moreover, we present the first measurements of ECR as a function of true contact size by way of conductive AFM 
experiments performed at atomically flat gold-graphite interfaces [4]. The talk concludes with an overview of remaining 
challenges and emerging opportunities for both research directions. 
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