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Abstract 

Among the four distinct forces in nature, electromagnetic forces acting between atoms and molecules 

are essentially the sources of all intermolecular interactions, which determines the properties of solid, 

liquid and gases, and the physical and chemical behaviors in atomic-scale manufacturing. Understanding 

and using intermolecular and surface forces are the basis for better designing and performing atomic-

scale manufacturing. Transformation of atoms based on STM or AFM is essentially a process to regulate 

intermolecular interactions. Self-assemble process is a thermodynamic process involving complex 

intermolecular forces. The molecular structure and competition of these interaction determines assemble 

structure and packing geometry. For typical nanomachining processes including AFM nanomachining 

and chemical mechanical polishing, the coupling of chemistry and stress (tribochemistry) assists the 

removal of surface atoms. Furthermore, based on the principle of triboelectrochemistry, we expect a 

further reduction of the potential barrier and a potential application in high-efficiency atoms removal 

and fabricating functional coating. 
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