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Abstract: 
Often, pristine molecular resolution on metal surfaces necessitates the use of low temperature, ultra-high vacuum STM (LT-UHV STM). Importantly, it is also possible to study nanoscale behavior using ambient and electrochemical (EC) Scanning Tunneling Microscopy (STM) to bridge the temperature and pressure gap of ultra-high vacuum studies and to take measurements under more realistic conditions. Ambient microscopy is particularly well-suited for undergraduates as it all takes place in air and at room temperature. The formation of Au magic fingers on Au(111) surfaces has long fascinated researchers due to its implications for nanoscale surface manipulation and quantum effects. After exposing Au(111) to a 0.1 M solvent solution, three types of surface disturbances were observed, including the formation of Au magic fingers. The disturbance mechanism involved strong tip-surface interactions and the mass transport of Au atoms as influenced by the solvent choice. The degree of disturbance was categorized into significant & organized disturbance (SOD), significant & disorganized disturbance (SDD), and insignificant disturbance (IND). These findings reveal that the chemical properties of the solvent, particularly its total charge and electronegativity, play a pivotal role in modulating the surface dynamics of Au(111). Importantly, we were able to compare these ambient results to similar studies using EC-STM ad cyclic voltammetry (CV), which gave us valuable insight into the differences and similarities of molecular adsorption under electrochemical manipulation. With potentials applied to the Au(111) surface, we could selectively control the nanostructures formed, from 2D Au islands to the classic magic finger structures. Collectively, this work can be used to understand how both the environment and system can alter the energy landscape of a crystal surface and how those can be utilized to control the formation of desired nanostructures.   
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