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Crystal Lattice 
Lattice is the depiction of three dimensional arrangement/array 
of regularly spaced points coinciding with e.g., atom, molecule 
of ions.   
  
 
 
Properties 
1.  Each constituent particle is represented by one point in a 

crystal 
2.  These points are known as lattice points/sites 
3.  Lattice points in the crystal lattice are joined by straight line. 
4.  By joining the lattice points with straight line, the geometry 

of the crystal lattice is formed. 
 



Unit cell 
Smallest repeating portion of lattice is called unit cell. By 
repeating in different directions, unit cell generates the entire 
lattice. 
 
Parameters of unit cell 
1.  It is characterized by six parameters (three edges and three 

angles between them) 
2.  Dimensions along the edge are represented by a, b, and c. 
3.  Edges of the unit cell may or may not be mutually 

perpendicular. 
4.  The angle between b and c is α, between c and a is β, and 

between a and b is γ. 



Types of unit cell (UC) 
1.  Primitive- when particles in unit cell are present only at the 

concerns. (simple) 
2.  Centered- when particles are present at other positions 

along with corners. 

Centered unit cell: 
1.  Body centered UC: If one constituent particles lies at the 

centre of the body in addition to corners. 
2.  Face centered UC: If one constituent particle lies at the 

centre of each face besides the corners. 
3.  End centered UC: If one constituent particle lies at the 

centre of any two opposite faces besides lying at the 
corners. It is also called base centered UC. 

 
There are 7-types of unit cells. 



Unit Cells 
 
1.  Cubic   

2. Tetragonal   
 
3. Orthorhombic  

  
4. Monoclinic 
 
5. Hexagonal   
 
6. Rhombohedral or trigonal   
 
7. Triclinic 



Miller indices 
A way to represent Bravais lattice. Depicted by (h,k,l). 
 
Rule of Thumb 
1.  Determine the intercepts of the face and crystallographic 

axes 
2.  Calculate reciprocals 
3.  Clear all fractions 
4.  Normalize to lowest term 

Example: If x, y, z intercepts are 3,1,2 then Miller indices=(263) 
Surprised Question! 

 
 



Miller indices 
 
The interplanar spacing (dhkl) between two adjacent parallel 
(hkl) lattice planes (cubic crystal) 
 

    dhkl=a/(h2+k2+l2)1/2 
 

where, a is lattice constant.  
 

Surprised Question! 


