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   Let us consider a number of reciprocal lattice points and we choose any point (say R) as origin. Then we have to join the neighboring reciprocal lattice points (as we do for constructing Wigner seitz cell in real lattice). Now, let us draw perpendicular bi-sectors on the lines joining the arbitrary origin(R) and any neighboring reciprocal lattice point. These are all Bragg  lines ( in two dimensions) or Bragg  planes in three dimensions.
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   Now, let us omit the imaginary lines joining the origin and the neighboring reciprocal lattice points, remaining only the Bragg planes. Let us then go along any direction, but do not cross any Bragg plane. The area (or volume in three dimensions) enclosed in this way is the first Brillouin zone.  Now if we cross the first Bragg plane but do not cross the second plane, then the area we get is the 2nd Brillouin zone, i.e. the area (or volume ) between the first and second Bragg planes. Similarly, 3rd Brillouin zone is the region between 2nd and 3rd Bragg planes etc. So, nth. Brillouin zone will the region between the nth. And (n-1)th. Bragg planes.
   [image: ]

   Brillouin zones play important roles in understanding the electronic properties of crystals. It plays an important role in the theoretical understanding of the elementary ideas of electronic energy bands.
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Wigner seitz cell is made on a direct lattice as we remember : choose an arbitrary lattice point, join the neighbouring lattice points, draw

consider a two-dimensional reciprocal lattice points. Let  ray of X-ray after progressing along OP direction, it incidents on the lattice point

P. Then we draw a circle with OP as radius and it intersects any lat point Q. So, OP = 0Q. This is called ‘Edwald Construction'. The . .
reciprocal lattice point where the X-ray incidents is called the ‘origin’, the origin of the reciprocal latice points. The point O is only the
origin of the circle drawn by taking k-vector as radius. The Bragg's diffraction will occur at the point Q, where the

joint the origin P with Q, the PQ vector is called the reciprocal lattice vector G given by,

le intersects. If we.

G=hA+KB+iCorG=ha®+kb*+Ic".
If we cosider it in two dimensions, it will be Iﬂ()e S
G A +kB. -
So, the point Q, where the Edwald spher intersects, satisfies Bragg’s diffraction condition given by

2% &0 . .
(in terms of reciprocal lattice vectors). Equation (1) is the Bragg's law in reciprocal lattices.
Now, ie we draw a bisecting perpendicular on the vector G {
fulfilled, i.e., Q), we get a plane which is called Bragge's plane.

The Bragge's plene seems to be line in two dimensions, but if we imagine it in three dimensions, it will be a plane.
Now, to construct Brillouin zone, we will cosider some reciprocal lattice points.
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