[bookmark: _GoBack]VI_14: Reciprocal lattice of BCC lattice:
   Let us consider a bcc lattice with respect to  , ,   (fig-1). We consider an another bcc cell as in 
(fig-2). Again, we consider a third unit cell as in fig-3. To make a reciprocal lattice, we have to select an origin and let it be O. We consider three axes from the origin. So, we have three bcc unit cells in real space with three body centered lattice point P, Q, R.
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   All cubes have its edge length ‘a’ (Don’t confuse it with the translational primitive vector  ). Now, the three points P, Q, R are at the mid of each real unit cell. So, the primitive translation vectors of the body centered cubic lattice are:
                   =  (  +  -  ),         =  (-  +  +  )   ,    =  (  -  +  )         …       …       …         (1)*
            Where  ,   ,   are unit vectors along x-, y- and z-axis respectively, which are called orthogonal unit vectors.
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  Now, 
          = a* = 2   
          
              =     (-  +  +  )   x    (  -  +  )    = a2/4 { (-  +  +  )   x    (  -  +  )    }
   If we make a determinant (with the multiplying factors of ,  and    )  it will be like 
              [image: ]
                                                        =  (1 + 1) -   ( -1 – 1) +  ( 1 – 1)
                                                        =  2  + 2     
                                                        =2(  +  )    
So,          = (a2/4 ). 2(  +  )    = (a2 /2)  +  )    

Volume V =  . (  =  (  +  -  ) .  (a2 /2)  +  )    = (a3/4)( (  +  -  ) .  +  )        

                  = (a3/2 ),                         as   .  =  .  = 1  and  .  =  .  = 0.
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   Equations (2), (3) and (4) represents the reciprocal primitive lattice vectors in terms of real lattice primitive translational vectors ( in terms of  ,  and  ). These are also the primitive translational vectors of an FCC lattice. So, the reciprocal lattice to a BCC lattice is a FCC lattice.
( For proof, see the box-2).
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: The neciprocal lattica to a BCC lattice is FCC lattica.

24 Let us consider a fec unit cell in which we are considering only three face centered lattice points M, N and P. From the origin, we draw primitive.
7 _, latice vectors ON = a, OP = b and OM = c. The edge length of the cube is 'a". So, to reach the point N, we have to go halfway along the positive:
direction of X-axis and halfway of the edge length through +ve direction of Y-axis, as the point N is on the mid-point of the face.
T2+ A= 2 (i+)) (5)
2 2 2
Similarly, we move to P by going a/2 along +ve Y-axis and then a/2 along positive direction of the Z-axis. So,
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@

If we compare the equations for veciors of direct fec unitcell (5), () and (7), we see that, in each vector, there is a constant mulipler a/2. Also

we see in equafions 2, 3 and 4 that there is a constant mulipler (2n/2) in all the reciprocal translational lattice vector for bec unit cell. Comparing
—

& these equations (i.e., 2, 3, 4with 5, 6, 7) we see that the equations are same except the constant multiplers.

S0, we may conclude that, the reciprocal lattice to a becis a fec lattice.
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How can we get the vectors? Suppose, we have to reach a point, say Q. To reach Q, we have to go halfway

/2

along the +ve direction of X-axis, ie., through a distance a/2; then a/2 along +ve direction of Y-axis and a/2
downwards along Z-axis, i.e., along -ve direction of Z-axis. So, in terms of orthogonal unit vectors we can write the
fundamental translational vector a as

_a,,a,_ a
F=Jit3i- 3

a
Fli+j-K.

Similarly, to reach the point R, we have to go a/2 along positive Y-axis, a/2 along negative direction of X-axis, and
2/2 along +ve Z-axis. So, in terms of orthogonal unit vectors |
b= -
7

a i
+;j+;k:24—.+,+k).

a/2,
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In the same way, to reach the point P, we go a/2 along -ve Y-axis, a/2 along +ve X-axis and +a/2 along Z-axis.
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So,8= 2i+ 2k =5 K.
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The vectors (£ , b, Z) are the primitive translational vectors in the real bce lattice. Now, we have to find the
reciprocal lattice in terms of these vectors. 23

Remember that, the reciprocal lattice vector A* ora® =21 g o
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Similarly, for B or b* =% (T +K)

and Corc= 2?" (k+1
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