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Recent experiments [1, 2] have shown that visualising the frontier orbitals of an adsorbed molecule by 
Scanning Tunneling microscopy (STM) was possible. These results were obtained by interposing 
between the molecule and the metallic substrate an ultrathin insulating layer (NaCl/Cu(111) in [1], 
Al2O3/NiAl(110) in [2]). The role of this layer is to electronically decouple the molecule from the 
substrate while still allowing the transport of a weak tunneling current across the system. The 
molecule keeps then an electronic structure very close to that of the isolated, free molecule. The 
situation is fundamentally different when the molecule is directly adsorbed on the metal: the molecular 
levels are then broadened, shifted, and coupled due to the interaction with the metal. Image 
calculations show that a large number of molecular orbitals contribute to the STM images, even if in 
some cases an internal structure similar to that expected for a molecular orbital is discernible. 
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