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Electron band structure of potassium for energies near the 4s atomic level: (a) k
in the [100] direction; (b) k in the [110] direction; and (c) k in the [111] direction. Some curves
are incomplete. The bands shown are quite similar in form to those predicted by the nearly
free electron model. '
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Electron band structure of crystalline silicon for energies near the 3s and 3p
atomic levels: (a) k in the [100] direction; (b) k in the {110} direction; and (c) k in the [111]
direction. Bands below £ = 0 are valence bands and are associated with bonding. Higher bands
are conduction bands and are important for the electrical properties of silicon. A gap exists
between the valence and conduction bands.
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vectors given by (a,0,0), (0,4, 0), and (a/2, a/2, ¢/2). La and M atoms assumed to be
randomly distributed over sites denoted by cross-hatched circles. Cu and Ol atoms form
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Calculated LDA cnergy bands for La,CuO, along high symmetry directions in
body-centered tetragonal Brillouin zone. Portion of x—y plane in extended zone scheme

shown in inset.
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given by (4,0, ©), (0, &, 0), and (0, 0, ¢). Each set of Cu2, O2, and O3 atoms forms part of
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Calculated LDA energy bands for YBa,Cu,O5 at the top of the Cu-O complex in
central plane of Brillouin zone.
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shading. For a metal the Fermi level lies in a band, while for an insulator it is in a gap.
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(a)

One declrom
por aamy

free electron Fermi surfaces for a square crystal. Each diagram at the top shows
free electron bands for k in [100] and [110] directions, drawn on the same graph. The Fermi
level is shown as a dotted fine. Lower diagrams show the Brillouin zone and fermi surface. (a)
One electron per primitive unit cell. The Fermi level is within the first band and the Fermi
surface is within the Brillouin zone. (b) Two electrons per primitive unit cell. The Fermi level
is in two bands. The second diagram from top shows the Fermi surface in the extended zone
scheme, while the other diagrams show the first and second band surfaces, respectively, in

#la

First-band Fermi surface

Second-band Fermi-surface

(b)

JZxla

Tuio aelyous por atom

sb bang

Oxtmieh

theng,

the reduced zone scheme. The second-band surface is obtained from the extended zone surface
by translating those parts that lie outside the zone by reciprocal lattice vectors. Occupied states
are indicated by shading.

Thu 1o Form sarfae i lald o e gy

JuFpce and glichon umber donity

« oy Lot apprevination

. &&%_ﬁ oot gner g%%
’ ?_*_% loctym mumber denaih

> Yol here of Dirger vadius

= hebpath of & Soaw e
“ civl s the ocaiol stults

= Wit b 4t up o the 4900
A% . (high vy mwa%

v (8 amg B amplltly, gy
ﬁg%?r




Nearly, Aow by

g
P gy el

y e
ay., y &%&i&
) mm@mﬁ.d\ﬂ %@n% w&
eT!
X mew due 1Y)

Corg Tk ]
@ u &«L (b @%&e .

© LS“%»% o i L1013 0
\\ ,r/ S AT
oy b o[\, /| —

()

(a) Free (dotted curve) and nearly free (solid curve) electron bands, drawn on
the same graph. (b) Fermi surfaces for free (dotted curve) and nearly free (solid curve) electrons.
When electrons interact with atoms of the crystal, the Fermi surface bulges toward nearby
zone boundaries. (c) The effect of a weak potential on a two-band Fermi surface. Each surface

bends toward the zone boundary.
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