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Thinking in Reciprocal space

ORNL



Where are the reciprocal space stations on earth?

Prof Dai’s group



Which one is physicists’ favorit?

Crystal Structure 



Brillouin zone



R space K space
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Square Lattice
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Square Lattice



Square Lattice: 1st brillouin zone

The locus of points in reciprocal p p
space that have no Bragg Planes 

between them and the origin 
d fi h fi B ill i Zdefines the first Brillouin Zone. 



How to built the 2nd BZ?



Square Lattice: 2nd brillouin zone



http://nptel.iitm.ac.in/courses/113106040/Lecture30.pdf



All Brillouin Zones: Square LatticeAll Brillouin Zones: Square Lattice



Zone foldingZone folding

• http://www.doitpoms.ac.uk/tlplib/brillouin_z
ones/folding.php/ g p p



1st BZ

2nd BZ

1 t BZ1st BZ



Zone foldingZone folding

• http://www.doitpoms.ac.uk/tlplib/brillouin_z
ones/folding.php/ g p p



First Brillouin zone
The Wigner-Seitz primitive cell of the reciprocal 

lattice is known as the first Brillouin zone. 
(Wigner Seitz is real space concept while Brillouin(Wigner-Seitz is real space concept while Brillouin

zone is a reciprocal space idea).

 



3D Lattices (14) 3D BZ

h //lhttp://lamp.tu-
graz.ac.at/~hadley/ss1/bzones/
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