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Ab initio studies of the cubic boron nitride (110) surface NEW-
TON OOI, JAMES ADAMS, Arizona State University — The surface structure,
surface energy, and work function of the cubic boron nitride (110) surface were de-
termined using density functional theory calculations. The surface energy calculated
using the LDA (GGA) is 3.41 (2.81) J/m2 and the work function is 7.75 (8.9) eV.
The surface energy values correspond well to published measured and calculated
values of other binary compound ceramics, whereas the work function values are
higher than that seen in other binary compound ceramics. The density of states of
the surface was analyzed to determine the electron transitions involved in the work
function. Geometry minimization of the stoichiometric BN (110) surface results in
a simple reconstruction where pairs of adjacent B and N atoms reduce their bond
length by ∼ 0.12 Å, compared to the perfect crystal. Relaxations occur as small
oscillations in the (110) inter-planar spacings that decay to zero after five atomic
layers. Oscillations are more pronounced for B atoms than N atoms, and the final
surface has the N atoms about 0.2 Å higher than the B atoms. These reconstruc-
tions and relaxations are similar to that found in other III – V zincblende materials.
Adjacent B and N atoms at the surface are more covalently bonded than in the bulk.
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