


VOLUME 88, NUMBER 9 PHYSICAL REVIEW LETTERS 4 MARcH 2002

plane wave basis set was 496 eV. We used an approxi-
mately cubic supercell constructed from 12 tetragonal unit
cell of SnO, (i.e., 24 molecular units), whose Brillouin
zone was sampled by a2 3 2 3 2 k-point mesh generated
according to the Monkhorst-Pack scheme [11], yielding
one, two, or four irreducible k points depending on the
supercell symmetry. Total energy minimization with these
computational settings gives the lattice constants a =
4.723 Aand ¢ = 3.179 A, and the internal parameter x =
0.306 A of the tetragonal unit cell of SnO, in good agree-
ment with experimental values [12] of a = 4.738 A,
¢ = 3.188 A, and u = 0.307. In defect calculations, we
relaxed all ions in the supercell until the residual atomic
forces are less than 0.03 eV/A. For charged defects, a
jellium background was used, and the total energy was
corrected to O(L2®) where L is the supercell size [13].
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To understand why Sn; has a low formation energy we
investigate the structural changes in the lattice of SnO,

upon introducing this defect. First, we show the tin inter-
stitial
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