Figure 1 The principal types of crystalline binding. In (a) neutral atoms with closed electron
shells are bound together weakly by the van der Waals forces associated with fluctuations in the
charge distributions. In (b) electrons are transferred from the alkali atoms to the halogen atoms,
and the resulting ions are held together by attractive electrostatic forces between the positive and
negative ions. Tn (c) the valence electrons are taken away from each alkali atom to form a commu-
nal electron sea in which the positive ions are dispersed. In (d) the neutral atoms are hound to-
gether by the overlapping parts of their electron distributions.



Figure 7 Electron density distribution in the
base plane of NaCl, after x-ray studies by G.
Schoknecht. The numbers on the contours give
the relative electron concentration.
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Figure 10 Energy per molecule of KCI crystal, showing Madelung (coulomb) and repulsive
contributions.
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Figure 11 Calculated valence electron concentration in germanium. The numbers on the con-
tours give the clectron concentration per primitive cell, with four valence electrons per atom
(eight electrons per primitive cell). Note the high concentration midway along the Ge-Ge bond,
as we expect for covalent bonding. (After J. R. Chelikowsky and M. L. Cohen.)



