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The spin-orbit interaction (SOI) plays a pivotal role in shaping the electronic properties of 

materials, especially in the context of graphene-based heterostructures. In these systems, the 

interplay between the intrinsic SOI and external factors, such as heavy elements or 

intercalated species, can be strategically manipulated to induce and control unique 

electronic phenomena. 

 

In this work, we report on a combined scanning tunneling microscopy (STM), low energy 

electron diffraction (LEED) and Angle Resolved Photoemission Spectroscopy (ARPES) study on 

a new superstructure when Te is evaporated on graphene over Ir(111) [1]. Notably, a 

significant bandgap at the Dirac point is revealed at room temperature, rendering graphene 

nearly charge-neutral and allowing for the tuning of the Fermi level into the gap as a 

function of the Te coverage. The origin of the bandgap has been attributed to a substantial 

intrinsic SOI, presenting promising possibilities for electronic and spintronic device applications 

based on graphene/Te heterostructures. 
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Figure 1: (a) High resolved STM image (Vb=2 V, It=0.35 nA). The moiré pattern unit cell of gr/Ir(111) 

and the one created by the intercalated Te are depicted in blue and green, respectively. (b) LEED 

pattern showing a pure (√3×√3)R30º reconstruction, described by the real space model in (c). (d) 

ARPES spectrum at K point of the Gr/Te/Ir(111) heterostructure and the corresponding Energy 

Distribution Curves evidence the gap opening at the Dirac point. 
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