VI_8: Diamond structure:
   The diamond structure is a combination of two inter-penetrating face-centered-cubic sub-lattices. One sub-lattice has its origin at the point (0, 0, 0), and the other at a point one quarter of the way along the body diagonal (at the point a/4, a/4, a/4). The projection of atoms in the cubic cell of diamond cubic structure is shown in fig-1. 
   Since each atom has only four nearest  neighbors, its co-ordination number is 4, and thus the diamond cubic structure is loosely packed.  
    There are eight corner atoms along with six face-centered atoms and four more atoms are presented in the unit cell. Again, each face-centered atom is shared by two unit cells and the corner atom is shared
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by eight adjacent unit cells. Hence, the number of atoms per unit cell 
                                                                    = (   x 6) + ( x 8 ) + 4 = 8.
                                              If ‘a’ be the cube edge,
                                             
                                              AC2 = a2   +  a2   = 2 a2
                                            
                                             AD2 = AC2 + CD2 = 2 a2  + a2   = 3 a2   
                  
         Or, AD ( Body diagonal) =  a.
   There are three full spheres and two half spheres along the diagonal. If ‘r’ is the radius of the spherical atom,
                                                    AD = r + 3(2r) + r = 8r
                                         
                                                 Or, 8r =  a.
                                          
                                                   Or,  a =  

  Volume of the unit cell V = a3 = ( )3

Volume of all atoms in the unit cell ѵ = 8 x  r3

So, packing fraction =  = (32 r3/3)/( 8r/)3
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                                          = 0.34
[bookmark: _GoBack]                               Or, PF = 34%
   Thus, the structure is loosely packed. The unit cell of diamond is similar to that of germanium and silicon.
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We can select any of the six faces for projection. Let us consider the projection of the atoms on the base face ABCD. In this face, there are four atms at the four corners and one
atom at the middle of the face. Now, if we consider the projection of the atom 1(say) , which is at the middle of the face ADHG, it will come exactly at the middle of the length AD of
the base face. Similarly, the centered atom of the face ABFG (atom-2) will be projected at the middle of AB. In this way, projection of the atom at the middle of the face FBCF will
come on the middle of the side BC (atom-3), and that at the middle of the face DCEH will come in the middle of the side DC (atom-4).

The projections of the top face centered atom and the cornered atoms will be coincide with the centered atom and cornered atoms of the base face. So, there are only the diagonal

atoms left for projection. E
Let us consider the diagonal atom on DF, which i situated at 1/4th of the length of the diagonal. The projection of this atom will be 5 (on DB).
imilarly, projection of the atom on the diagonal AE which s situated at 3/4th of the length of the diagonal will be 6 (on AC). d '

In this way, projection of the atom on the diagonal BH will be 7 and that on the diagonal CG will be 8.

The baseface ABCD will be like
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Fig-2.
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How to construct: Diamond is basically made of carbons.

Fig-1: Itis a skeleton of a cubic cell. If we place properly the atoms in this cell, it will be a diamond cubic crytal structure
We place the eight carbon atoms at the corners of the cell @ and six more atoms at the center of the six faces@. Now, it is a fcc crystal. But diamond structure is not a fec
crystal, so we have to put additional atom to it.
he additional atoms are located on the body diagonal. We draw a body diagonal AF. The atoms on the body diagonal are
agonal. In the diagonal AF, the atom s located at 1/4th. of the total length of the diagonal (say, atom-1).
e draw an another body diagonal BE, and the atom is located at 3/4th. of the length of the diagonal from the bottom (atom-2) and 1/4th. from the top.
: Cyclically, we draw a body diagonal CH. The atom will be at 1/4th of the length of the diagonal from bottom (atom-3).
Fig-6: The 4th. diagonal is drawn from D to G and the atom will be situated at 3/4th of the length of the diagonal from bottom.

So, atoms are located 1/4th. and 3/4th. of the length of the diagonal alternatively.

ated either at 1/4th. or 3/4th. length of the

See the next box for projection method.
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