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FIG. 6. ~Colort The wave functions of the impurity orbitals foi51 As-As pair. The orbitals correspond to the EPM calculation with
512 atom supercell. The wave functions are illustrated as isosurfaces drawn at approximately half of the maximum amplitudebltide red
isosurface corresponds to positireegativé wave function sign. The yellowred atoms correspond to A$al atoms. The subscriptsand
b denote antibonding and bonding orbitals, respectivaly.a,, b;, andb, are symmetry representations@j, ~Table VI

the transition probabilities between these defect-related splitalues with respect to the direct CBM to VBM transition
levels and the conduction band. We have thus calculated thmatrix element in pure GaN. The wave functions are ob-

~normalized dipole matrix elements tained using the EPM and 512 atom supercells. The values
for p, for eachn pair are given in Table VII. The dipole
N Cepmipl C 422 matrix for the transition from CBM to defect level of the
A 2 -1 isolated impurity is 0.050.15 taking the threefold degen-
' CcpmlPl Cymbl

eracy into accoutt Comparing the values in Table VII with
between the lowest conduction barfdom the defect-free this isolated limit we see that the probability for an electronic
bulk calculation and the defect level®, normalizing the transition from the CBM into the highest single-particle level















