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The role of X-ray radiation in materials research
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Before the development of X-ray diffraction crystallography, the study of crystals was based
on their geometry. This involves measuring the angles of crystal faces relative to theoretical
reference axes (crystallographic axes), and establishing the symmetry of the crystal in question.

Crystallographic methods now depend on analysis of the diffraction patterns of a sample
targeted by a beam of some type. X-rays are most commonly used; other beams used include
electrons or neutrons.

These three types of radiation interact with the specimen in different ways. X-rays interact
with the spatial distribution of the valence electrons, while electrons are charged particles and
therefore feel the total charge distribution of both the atomic nuclei and its electrons. Neutrons
are scattered by the atomic nuclei through the strong nuclear forces, but in addition, the mag-
netic moment of neutrons is non-zero. They are therefore also scattered by magnetic fields.
Because of these different forms of interaction, the three types of radiation are suitable for
different crystallographic studies.


