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Nitrogen-doped epitaxial graphene grown on SiC(000-1) was prepared by exposing the surface to an 

atomic nitrogen flux. The atomic nitrogen was produced by a remote RF plasma source. The exposure 

results in the creation of nitrogen-related defect sites in the graphene lattice, the concentration of which 

depends on the exposure time (the settings of the plasma are held constants for each sample).  

Using Scanning Tunneling Microscopy (STM) and Spectroscopy (STS), supported by Density Functional 

Theory (DFT) calculations, the simple substitution of carbon by nitrogen atoms has been identified as the 

most common doping configuration, as in ref. [1] (although the production method is different). High 

resolution images reveal a reduction of local charge density on top of the nitrogen atoms, indicating a 

charge transfer to the neighboring carbon atoms. For the first time, local STS spectra clearly evidenced 

the energy levels associated with the chemical doping by nitrogen, localized in the conduction band. To 

highlight this state, the tunneling spectra above the defect and above the graphene have been taken at 

constant tip’s height. This allowed to unambiguously identify the donor-state of the substitutional nitrogen.  

The shift of the Dirac point and the n-doping level associated have been estimated, giving a charge 

transfer of 0.8 electron by dopant atom. However, STS should be completed by a complementary 

technique (as ARPES) to confirm this point as it is known that the tunneling spectra of graphene around 

the Fermi level are perturbed by the absence of a phonon-induced channel (ref [2]).  

Various other nitrogen-related defects have been observed. The bias dependence of their topographic 

signatures demonstrates the presence of structural configurations more complex than substitution as well 

as hole-doping. Additional work is being carried out to acquire the STS signature of those more complex 

defects in order to identify them confidently. 
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