X-Ray Crystallography/Diffraction
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The Reciprocal Lattice

tivation ...
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The Latti

a crystal the lattice vectors describe
nslational symmetry
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R=na, +n,a, +n,a,

ctron number density is a periodi

n(F +R) = n(¥)
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The Reciprocal Latti

ce p indexes the allowed 27p/a values (some have no
als) we can say that the reciprocal lattice points tell
lowed terms in the Fourier series. A term is allow
istent with the periodicity of the Xtal!

eed the set of all vectors, G ,sucht

Reciprocal Lattice Vectors

at the vectors, G
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Real & Reciprocal lattices in 2 D
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« Two lattices associated with crystal lattice ®

+ b, perpendicular to a,, b, perpendicular to a,

+ Wigner-Seitz cell of reciprocal lattice called the “First
Brillouin Zone” or just “Brillouin Zone”

Three Dimensional Lattices
Simplest examples

Simple Orthorhombic Bravais Lattice Reciprocal Lattice
with a, > a,> a, Note: b, = b, = by

+ Long lengths in real space imply short lengths in
reciprocal space and vice versa
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Three Dimensional Lattices
Simplest examples

Reciprocal Lattice Hexagonal Bravais Lattice

Face Centered - Body Centered Cubic
Reciprocal to one another

Primitive vectors and the

Reciproral latise {3 conventional cell of bee lattice

Face Centered Cubic
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oints in the reciprocal lattice are mapp
the reciprocal lattice vectors

—

G =mb, + m,b, + m;b
where the m; are integers.

Note

ciprocal Lattice Vectors

eorem: For any family of lattice planes sep
distance d, there are reciprocal lattice ve
icular to the planes, the shortest of
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Diffraction with Real Atoms
e amplitude of a scattered wave is given

Ao [Z exp(iR - Al?)} {Z £, (0)exp(iF, -AE)}

e™%S,  for constructive i




