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Figure 4. (@) Two sets of tunneling spectra obtained from GaN surfaces oxidized at
550°C. Each set is composed of a series of individual measurements, made with different
tip-sample separation, and they are normalized to the same separation and overlaid on
each other. One set is shifted from the other by three orders of magnitude, for ease of
viewing. The inset shows the raw data (not normalized to constant separation) for one

conductance curve, on alinear scale. (b) Separation dependence of the tunneling current,
0.5dIn(l)/ds, acquired from the same surfaces as for the spectra of (a).
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Figure 5. (color online) A two-dimensional phase diagram is shown. It indicates the most
stable structures as a function of the Ga and O chemical potentials. The region labeled 2
ML oxygen corresponds to the trilayer + adatom model shown in the inset. The region
labeled 1.25 ML oxygen corresponds to the O-terminated structure shown in the inset.
These two surfaces could co-exist with GapOs precipitates in the O-rich limit. The zero of
oxygen chemical potential corresponds to the energy/atom of molecular oxygen (O). The
zero of the Ga chemical potential corresponds to the energy/atom of bulk Ga.
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Figure 6. The band structure for the trilayer + adatom model along the GM direction of
the 2" 2 surface Brillouin zone as calculated using the local-density-approximation. The
calculated surface band gap is similar to the band gap of bulk GaN obtained in the LDA.
If the difference between the LDA band structure and the true band structure is primarily
arigid upward shift of the unoccupied states relative to the occupied states, then there
will be no deep states in the gap that could pin the Fermi level. Occupied surface states
near the valence band maximum are derived from the Ga adatom dangling bonds.
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