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Abstract:  

Graphene has been widely studied over the past 20 years for its electronic properties. However, the 
technological applications remain limited by the absence of gap at room temperature [1]. That is why 
heavy group IV elements have been used to form the same honeycomb structure to induce a gap 
opening by spin-orbit coupling. Si and Ge honeycomb structures have been shown to produce too-
small gaps [2-3]. However, Pb should have a stronger spin-orbit coupling to open a large gap in the 
electronic band of the honeycomb structure [4-5]. Another team claimed to have realized such 
structure on Pd(111) [6], but the substrate metallic properties limit the use. On the other hand, 
semiconducting hexagonal silicon carbide (SiC) is predicted to be a good candidate for the Pb 
deposition to self-assemble a honeycomb structure [7]. Furthermore, SiC is well known for its wealth of 
polytypes and phases reconstructions. With 6H-SiC(0001) surface alone, there are more than three 
surface reconstructions [8-9], opening large perspectives for the study of the system Pb/6H-SiC. 

    
Fig. 1. STM topography image acquired at ambient temperature with a sample bias of -2.5 V (empty states) and a control current of 300 pA. with a 

size of 35 x 35 nm. Image of the (2x2)Pb atomic patch on (√3x√3)R30° (layer below). 

In this work, we are depositing Pb in an Ultra-High Vacuum (UHV) chamber on the (√3x√3)R30°   
surface reconstruction of 6H-SiC(0001). We evidence a new Pb atomic phases observed by Low 
Energy Electron Diffraction (LEED) and Scanning Tunnelling Microscopy (STM). A (2x2)Pb self-
assembled phase on (√3x√3)R30° (Fig. 1). We propose an atomic model for this phase in agreement 
with experimental observations. Further experiments are needed to get a deeper insight into this 
Pb/SiC system. 
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