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Figure 1: Perspective plot of the energy band structure of silicon. The figure to the left

shows the Brillouin zone, and the two-dimensional section over which the energy bands are

displayed. The energy bands are plotted to the right. The four surfaces lying below 0 eV

are the valence bands, and the upper surface is the lowest conduction band. The maximum

0, which on this figure is the center of the front boundary

valence band energy occurs at k

of the Brillouin-zone section. The minimum conduction-band energy occurs along the front

boundary of the section, near the left and right ends. Thus, Si has an indirect-gap band

structure.

Eq

— e e

X

[100)

r.

L [y

B w/,zﬂm./ :
)
Y

At
(i)

Wt
:.¢__—.._.,.,

WAVE VECTOR




1018

ide. The convent

1um arsen

lot of the energy band structure of galli

ive p

: Perspecti

Figure 2

of the figure are the same as those of Fig. 1. The conduction-band minimum of GaAs occurs

at k
|
i

0, and. thus GaAs has a direct-gap band structure.
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Fig. 2.5. Density of states of the valence and conduction bands of silicon, calculated by
1.R. Chelikowsky and M.L. Cohen, Physical Review B 14, 556 (1976). The energy origin
is at the maximum E, of the valence band. In the neighborhood of Ey, the maximum
of the valence band, and E¢, the minimum of the conduction band, the denasity of states

varies parabolically with energy.
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