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In this talk, we will present the use of scanning tunnelling spectroscopy to understand 

the interplay between structural and other physical properties of the surface of different 

two-dimensional materials. 

 

In the first example, we show that scanning tunneling spectroscopy is able to differentiate 

the electronic properties of single and bilayers of epitaxial graphene. We report on the 

observation of triangular nanostructures which result from extended stacking faults in the 

SiC substrate and their effects on graphene layers that are formed on top of them. 

Spectroscopic measurements revealed distinct electronic responses as a function of the 

local hydrogen intercalation. Spectroscopic signatures ranging from single- to double-

layer graphene, as well as intermediate states were observed as a consequence of the 

(in)complete hydrogen intercalation process [1]. 

In the second example, we used vapor phase deposition to synthesize ultrathin 

germanium sulfide nano-flakes on a highly oriented pyrolytic graphite substrate. 

Nanostructures of variable thicknesses were characterized using scanning tunneling 

microscopy and spectroscopy. Tunneling currents under forward and backward biases 

were measured as a function of nano-flake thickness. Remarkably, we clearly observed 

a hysteresis pattern, which we attributed to surface ferroelectric behavior, consistent with 

the screening conditions of polarization charges [2]. 

 

Finally, we explored the variation in the band gap of two-dimensional  nanobelts o MoO3 

after the localized application of intense electric fields using scanning tunneling 

microscopy and spectroscopy. A deterministic change of electronic band gap was 

observed in MoO3 for negative applied biases. These changes are fully reversible and 

robust with respect to successive cycles for a range of applied bias compatible with 

common applications. This phenomenon is ascribed to changes in the surface 

stoichiometry due to the local action of the scanning tunneling microscopy tip [3]. 
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