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Basic idea : pushing atoms together to form a crystal
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HEEE 1S molecules crystals
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? e ﬁ
discrete energy levels splitting of levels band of states

—

Low energy levels remain discrete and localized on atoms.

High energy levels split to form bands of closely energy levels that can
extend through the crystal
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Figure 9.4

(a) The free electron & vs. k
parabola in one dimension.
(b) Step 1 in the construction
to determine the distortion
in the free electron parabola
in the neighborhood of a
Bragg “plane,” due to a weak
periodic potential. If the
Bragg “plane” is that deter-
mined by K, a second free
electron parabola is drawn,
centered on K. (c) Step 2 in
the construction to deter-
mine the distortion in the
free electron parabola in the
neighborhood of a Bragg
“plane.” The degeneracy of
the two parabolas at K/2
is split. (d) Those portions
of part (c) corresponding
to the original free electron
parabola given in (a). (¢) Ef-
fect of all additional Bragg
“planes” on the free eiectron
parabola. This particular
way of displaying the elec-
tronic levels in a periodic
potential is known as the
extended-zone scheme. (f) The
levels of (e), displayed in a
reduced-zone scheme. (g) Free
electron levels of (e) or (f) in
a repeated-zone scheme.
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