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Interstitial transition atom impurities in silicon 6049
Hellmann-Feynman (HF) theorem, the force acting on the pth host ion is then given by
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where z!! denotes the valence of the host atom at site R, and z' the valence of the
interstitial impurity atom. The reason for working in the pseudopotential picture is
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Figure 2. Bound-state wavefunction of e symmetry for Si:Fe in the +(1, 1, 0) directions.
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indicates the part of the wavefunction which corresponds to around 50% of the nor-
malisation integral. The wavefunction is clearly very atomic-like in the inner cC (almost
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6056 U Lindefelt and A Zunger

of atoms around the impurity that are allowed to relax. In these calculations we let the
first nine shells around the impurity, corresponding to 82 atoms (or all atoms within a
sphere of radius 15 au around the impurity), relax freely while all other atoms are kept
in their original positions. We then calculate the equilibrium configuration Q@ = Q* of T
symmetry from the condition that the total force F,(Q*) in equation (7) vanishes sim-
ultaneously at all 82 sites, corresponding to finding that particular arrangement of atoms
which minimises the total energy This difficult optlmlsatlon problemis solved efﬁc:lently
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a curve in figure 10 by a parabola, the / = 1 projected density magnitude ngp )(r) can be
calculated analytically. We find that for small r, n¥’(r) =ar where > 0 if the atom is
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