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       4 .7  DIELECTRIC  MATERIALS 

  Introduction 

 

 Dielectrics are the materials for which all the electrons are tightly bounded to their 

parent molecule. All dielectrics are insulators, but it slightly differs from insulators because 

dielectrics are used to store electrical energy. 

Examples: Glass, Mica, Rubber, Paper, Wood,  

Ceramic, Ebonite 

Properties of dielectrics 

1. Dielectrics are non-metals with high resistivity 

2. They have very large energy gap of more than 3eV 

3. The electrical conductivity of dielectric is very low because there are no free 

electrons to carry charges 

4. They have negative temperature coefficient of resistance and high insulation 

resistance 

 Basic definitions 

 Electric Dipole 

Two equal and opposite charges (+q, -q) separated by a small distance (d) is called 

electric dipole. 

 

 

 

       

  Dipole moment ( μ ) 

The product of the magnitude of the charge (q) and distance between two charges (d) 

is called as dipole moment. 
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Dipole moment μ = q. d 

Its unit is Coulomb- meter 

 

Permittivity (ε) 

Permittivity represents the dielectric property of the medium. Permittivity of free space 

is ε0 = 8.854 X10 -12 Farad/meter 

Electric displacement vector (D) 

The electric displacement vector (D) is a quantity which is a convenient function for 

analyzing the electrostatic fields in the dielectrics. It is given by  

 

 

 

Dielectric Constant(ε r) 

 It is the ratio between the permittivity of a medium (ε) and the permittivity of free 

space (εo). 

 

 Polarization  

   The process of producing electric dipoles by the application of an external electric 

field is called polarization in dielectrics. 

Polarisability 

We know that average dipole moment (μ) is proportional to the applied electrical field 

(E) 
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                                   Where α is the polarizability 

 

 

 

 

 

Polarisability is defined as the ratio of the average dipole moment per unit electrical field 

applied. Its unit is Farad-metre2 

 

Polarization vector (p)  

It is defined as the dipole moment per unit volume 

 

  

 

Its unit is Coulomb – meter-2 

Polar molecules 

Molecules have permanent dipole moment even in the absence of an applied field is 

called polar molecules. 

Example: CHCl3, H2O,HCl 

Non polar molecules 

Molecules do not have permanent dipole moment is called non-polar molecules. 

Example: CCl4, CO2, H2 

Active dielectrics 

When a dielectric is subjected to an external electric field, if the dielectric actively 

accepts the electricity, then they are termed as active dielectrics. Thus active dielectrics are 

the dielectrics which can easily adopt itself to store the electrical energy in it. 

Example: Piezoelectric, ferroelectrics, pyro electrics 

Passive dielectrics 
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These dielectrics are also called insulating materials. As the name itself suggests 

conduction will not take place through these dielectrics. Thus passive dielectrics are the 

dielectrics which restrict the flow of electrical energy in it.  

Example: Glass, Mica, Plastic  

   


