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f% (reciprocal lattice) EX{3I#% T

If a,,a,,a; are primitive vectors of the crystal
lattice, then b,,b,,b, are primitive vectors of
the reciprocal lattice.

= ‘al -(a, X a3)‘

Each vector defined as above is orthogonal to
two vectors of the crystal lattice.
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S, =1 if i=j
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bl.-aj =27z5l.j<
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S0 every crystal structure has two lattices
associated with it, the direct lattice and the
reciprocal lattice.

Thus when we rotate a crystal in a holder, we
rotate both the direct lattice and the
reciprocal lattice.
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A diffraction pattern of a crystal is , as we
shall show, a map of the reciprocal lattice of
a crystal.

A microscope image, if it could be resolved
on a fine enough scale, is a map of the direct
lattice of the crystal, or the crystal structure
in real space.
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Vectors in the direct lattice have the
dimensions of [length]; vectors in the

reciprocal lattice have the dimensions of
[1/length].

The reciprocal lattice is a lattice in the
Fourier space associated with the crystal.
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Although the reflection from each plane is
specular, for only certain values of 0 will
the reflections from all parallel planes add
up in phase to give a strong reflected beam.

If each plane were perfectly reflecting, only
the first plane of a parallel set would see
the radiation, and any wavelength would be
reflected.
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But each plane reflects 10~ to 107 of the
incident radiation, so that 10° to 10° planes
many contribute to the formation of the
Bragg-reflected beam in a perfect crystal.

Reflection by s single plane of atoms is
treated on surface physics.
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The Bragg law is consequence of the
periodicity of the lattice.

This law does not refer to the composition
of the basis of atoms associated with every
lattice point.
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However, the composition of the basis
determines the relative intensity of the
various orders of diffraction (denoted by n
above) from a given set of parallel planes.
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