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The scanning tunneling microscope provides spatial resolution able to observe 

the molecular shape and site location of single molecules adsorbed on surfaces. I 

will show how this measurement technique can be used to observe the molecular 
details of adsorption and of decomposition of individual molecules on surfaces, 

with decomposition being caused by electron injection into the molecule from the 

STM tip. Also we have been able to observe a free-radical type of chain reaction 

occurring on the surface between self-assembled molecules, where as many as 

10 molecules are involved in the chain propagation process. Chain reactions 

have been recognized since the early days (1920’s) of gas phase chemical kinet-
ics research. This work is the first to witness the individual molecular steps of 

the chain reaction for adsorbed species. 
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