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The reciprocal lattice

for a given Bravais lattice
R = maji + Nas + oas
the reciprocal lattice is defined as the set of vectors G for which

R -G =27l or e =1

The reciprocal lattice Is also a Bravais lattice

G = m’bl -+ n/bz -+ 0/b3
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The reciprocal lattice

construction of the reciprocal lattice

R = Tmaq a9 oasg

G = m’bl -+ n/bz -+ 0/b3

Ao X asg

aj - (as X ag)

a useful relation is

a; - bj — 27’(’52']'

with this it is easy to see why
R -G =2nl



The reciprocal lattice

example 1: in two dimensions
R = may + Nas

G = mby + nb, a; - bj — 27T573j
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The reciprocal lattice

if we have
R -G =27l eiG°R—1

then we can write

6’LG°I' _ 6@G°P€’LG°R __ 6ZG-(I‘—I—R)

The vectors G of the reciprocal lattice give
plane waves with the periodicity of the lattice.
In this case G is the wave vector and 2rvIGl the wavelength.
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Lattice waves
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Lattice waves
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The reciprocal of the reciprocal lattice

IS again the real lattice

R = may + Nas

ab; =210,
G = mb1 -+ nbz P "
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The reciprocal lattice in 3D

example 2: in three dimensions bcc and fcc lattice

D
X as X a a; X a
bl — 2T a2 3 b2 — 77 S ! b3 — T 1 2
ai(as X az) ai(as X az) ai(as X az)

The fcc lattice is the reciprocal of the bcc lattice and
vice versa.



