Lattice Vibration
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Dispersion relations describe the interrelations of wave
properties like wavelength, frequency, velocities et.al
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Dispersion may be caused either by geometric boundary
conditions (waveguides, shallow water) or by interaction of the

considered as matter waves, have a nontrivial dispersion relation
even in the absence of geometric constraints and other media.
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The displacement can always be described by a wavevector
within the first BZ.

Reduced zone scheme
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Consider that k’s range over all reciprocal space,
the expression for m(k) is periodic.

All the information is in the first Brillouin zone : the rest is repeated
with periodicity 2n/a — that is, the frequencies are the same for (k)

and o(k+G) where G is any reciprocal lattice vector T
=nXx—
a

Periodicity in reciprocal space

In fact, the motions of atoms with wavevector k is identical to the
motion with wavevector k + GG
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