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1. Every crystal has two lattices associated with it :   

    the crystal lattice, and the reciprocal lattice. 

           晶體晶格                倒晶格 
 

2.  The reciprocal lattice is a lattice in the Fourier space  

     associated with the crystal.  

 

3.  A diffraction pattern of crystal is a map of the reciprocal  

     lattice of the crystal. 

 

 

 

Reciprocal Lattice  倒晶格 



    This result proves that the Fourier representation of a function 

periodic in the crystal lattice can contain components nG exp(iG‧r)  

only at the reciprocal lattice vectors  G  as defined by (15). 
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And F is ~ 0  when k ≠ G 

2k‧G + G2 = 0 

k = G  



2k‧ G = G2 

|G| = 2/d 



Laue Equations 



Ewald Sphere Construction 

Reciprocal lattice 



Take (23) divided by 4 at both sides 

BRILLOUIN ZONES 

A Brillouin zone is defined as a Wigner-Seitz primitive cell in 

the reciprocal lattice. 



Plane1 Plane 2 



    The set of planes that are the perpendicular bisectors of the reciprocal 

lattice vectors is of general importance in the theory of wave propagation in 

crystals. A wave whose wavevector drawn from the origin terminates on any 

of these planes will satisfy the condition for diffraction. 

    These planes divide the Fourier space of the crystal into fragments, as 

shown in Fig. 9b for a square lattice. The central square is a primitive cell of 

the reciprocal lattice. It is a Wigner-Seitz cell of the reciprocal lattice. 

First Brillouin zone 



     The first Brillouin zone of an oblique lattice in two dimensions is 

constructed in Fig. 10, and of a linear lattice in one dimension in Fig. 11. 

The zone boundaries of the linear lattice are at k = ±𝜋/a, where a is the 

primitive axis of the crystal lattice. 
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