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The band structure E+ (k) according to ETBM describing qualitatively
the behavior of an elemental semiconductor. Notice that the maximum of the VB

occurs at Kmax and the minimum of the CB at kmin With kmax # kmin # *7/d.

Semiconductors for which kmax 7 kmin are called indirect gap semiconductors, while
direct gap are the semiconductors for which kmax = kmin
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Evolution of conduction and valence bands and the gap as the equilibrium
lattice constant a = d varies in a one-dimensional model of elemental semiconductor
with two orbitals and two electrons per atom and one atom per primitive cell. Only
at a single value of the lattice constant ¢ = a1 the gap closes. With the present
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Successive changes of the basis orbitals produced by step 1 [from ¢s, ¢p
to x*, x?] and step 2 [from x*, x? to ¥b,a] (panel a) and the corresponding energy
levels accompanying these changes (panel b) for the 1-D model shown in the top
of the figure. The VB and the CB are formed around the bonding e, and the
antibonding e, molecular levels respectively. Recall that the top of both bands is of
pure p-character, while the bottom of both bands is of pure s-character.
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