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Resume : GaN-based semiconductors are the materials of 
choice for green to ultraviolet optoelectronic devices. Due to 
the built-in spontaneous polarization field combined with 
discontinuities of the piezoelectric polarization along the [0001] 
direction, the electrons and holes are spatially separated. This 
can be avoided by growing devices on the m-plane. As the 
growth kinetics, incorporation of impurities/dopants and 
defects sensitively depend on the electronic properties of the 
surfaces, a detailed knowledge of the energetic position of 
surface states is critical. Unfortunately, the electronic structure 
of the GaN(l0-10) surface and in particular the presence of a 
surface state within the fundamental band gap is highly 
debated. Density functional theory (OFT) calculations within 
the local density approximation (LOA) predict two surface 
states shifted out of the fundamental band gap, whereas recent 
DFT calculations based on modified pseudopotentials find the 
upper (empty) surface state across the whole Brillouin zone 
within the band gap. On the other hand STM experiments 
suggest the absence of surface states in the band gap. By 
combining scanning tunneling spectroscopy and first principles 
calculations we clarify this controversial issue on the electronic 
structure of the GaN(l0-10) surface. We indeed find the 
paradoxical situation that conventional STM mapping modes 
fail to probe the physically most relevant parts of a surface 
state, which is fully within the fundamental band gap. 


