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This paper reports the first direct measurement of the spatial profile of electrical 
conductivity across extended defects in graphene with a one-to-one correspondence 
to the defect structure. Defects studied include domain boundaries defined by 
substrate steps and change in graphene layer thickness in epitaxial graphene on SiC, 
wrinkles and grain boundaries in CVD graphene on Cu. A 4-probe STM was used in a 
scanning tunneling potentiometry mode to map 2D distributions of electrochemical 
potential. The 2D distributions of electric field and conductivity were then 
numerically extracted by solving conduction equations. Amazingly, an electronic 
transition region is revealed at both kinds of boundaries, with a transition width 
much wider than the structural transition coinciding at the boundaries. A quantitative 
modeling of grain boundary resistance reveals the changed electron wave vector 
within the boundary region, due to the variations of charge density states. 

This work presents a new approach to the study of spatial distribution of conductivity 
in graphene, enabling to reveal electronic scattering processes at defects and 
boundaries in graphene down to atomic scale. The new method can be applied to 
other 2D materials systems where nano-and mesoscale transport phenomenon is 
related to the local variations of structural and electronic properties.
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