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Fig.5. (a) Host pseudopoten
tial gradient. (b) The mag
nitude of the projected den
sity. (c) The integrand in 
Eq. (4). The Si atom is at 
the origin. 
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2NN. The nodal structure in the projected density for 

the 2NN, responsible for the different directions of 

distortion of INN and 2NN, is found to be related to 

the position of the atoms in the antibonding region: 

the projected density has a node as in Fig. 5b if the 

atom is located to the right of the minimum in the 

antibonding region (Fig. 2b), whereas the projected 

density is nodeless otherwise. The effect of the aniso

tropic components in L'lp(~) is to produce a small inward 

force on both shells. This contribution is, however, 

not strong enough to reverse the direction of the force 

on the INN. For more distant atoms, L'lF turns out to be 

negligible, so these atoms have moved only because of 

the displacement of the first two shells of atoms. 

The reason for the relatively large displacement of 

the fourth shell is that the 4NN atom at a/2 (I, I, I), 

for instance, is directly attached to the INN atom at 

a/4 (1,1,1) with a bond in the (1,1,1)-direction, which 

is also the direction of distortion of the two atoms. 

This bond is thus compressed only slightly, typically 

around 1% of the bond length. If only the first two 

she] ls of atoms areal lowed to relax, this strong coup-

1 ing between shells leads to a displacement which is 

about 2/3 of the unconstrained displacement. 
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