


Single Atom Resolution Achieved in Graphene 
Individual Carbon Atoms and Defects Imaged 

A new aberration-corrected, monochromated, transmission electron
 microscope (TEAM 0.5) was used to obtain an image of a single layer of
 graphene. The electron beam energy was 80 kV, which minimizes sample
 damage by the beam. The individual carbon atoms appear as bright spots at the
 vertices of the hexagonal pattern (left). A defect structure consisting of four
 pentagons (green) and heptagons (red) can be seen in the image on the right. 
 Scale bar is 2 Å. 
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Demonstration of single atom
 resolution. “Electron exit wave
 reconstruction” was used to
 identify a single additional carbon
 atom adsorbed on the graphene
 sheet. (False color showing image
 intensity on a rainbow scale 
 demonstrates remarkable single
-atom contrast). 
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