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Introduction to Crystallography

Picture Source: Gao, Weihong. (2016). The Fabrication of Structurally Coloured Textile Materials Using Uniform Spherical Silica 

Nanoparticles. 10.13140/RG.2.2.25724.54403. 

• The study of arrangement of atoms in crystalline solids.

• One of the fundamental properties of a crystal is that its atoms are 
arranged in a regular three-dimensional array (lattice).



• Named after Auguste Bravais (1850)

• An infinite array of discrete points generated by a set of discrete translation 
operations described in three dimensional space by:

𝑅 = 𝑛1𝑎1 + 𝑛2𝑎2+𝑛3𝑎3

• Refers to the 14 different 3D arrangements of atoms in a crystal.
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Bravais lattice
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The 14 Crystal (Bravais) lattice

Picture Source: James F. Shackelford. (1985). Introduction to materials science for engineers. 978-0133826654. 
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How does Fourier transform applies?

Real Space

Physical Lattice

Reciprocal Space

Reciprocal Lattice

FT

Divided up into Wigner-Seitz cells. Divided up into Brillouin zones.
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Primitive Cell

Picture Source: https://www.quora.com/What-is-the-difference-between-unit-cell-and-primitive-cell 
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Reciprocal Lattice

• Used in theory of diffraction, e.g. X-ray diffraction.

• Fourier transform of a physical lattice (usually Bravais lattice).

• Present in reciprocal space (known as momentum space and K-space).

Picture Source: https://medium.com/@macromoltek/what-is-x-ray-crystallography-1e186bc3d180
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Theory of Diffraction

Picture Source: https://slideplayer.com/slide/14488545/
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Rosalind Franklin Idea

• What happens if we had a crystallised DNA molecule?

Picture Source: https://ib.bioninja.com.au/higher-level/topic-7-nucleic-acids/71-dna-structure-and-replic/structure-of-dna.html
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Rosalind Franklin Idea (cont.)
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X-Ray Diffraction of DNA

Picture Source: https://ib.bioninja.com.au/higher-level/topic-7-nucleic-acids/71-dna-structure-and-replic/structure-of-dna.html



The END!


