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The so-called 𝛼 phases of Sn and Pb on Si (111) or Ge (111) show very interesting 

electronic electronic behavior at low temperatures. These phases are formed by 

adsorbing 1/3 monolayer of Sn or Pb on Si (111) or Ge (111) surfaces. Due to the large 

distance between the Sn or Pb atoms about 0.7nm, there is a competition between the 

electronic hoping term leading to a metallic state, and strong on-site electronic repulsion 

introducing Mott physics [1]. We have recently shown that Pb/Si(111) phase has a 

correlated metallic ground state accompanied by a 3x3 atomic distortion [2]. Several 

experimental and theoretical studies suggest that the ground state of the Sn/Si(111) 

phase is a Mott insulating state [3]. This is nevertheless debated with respect to the 

precise role of the on-site Coulomb repulsion on the nature of the insulator. In our 

present study, we have shown that the Sn/Si(111) remains in a correlated metallic state 

until about 30K, and then starts to develop a large energy gap at lower temperatures. 

Our interpretation is that this effect is caused by the localization of electronic wave 

functions due to scattering by the surface defects. 
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