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Electrostatic Field 
Equations in Dielectrics 

 
The electrostatic equations for fields in dielectric materials 
are: 
 
 

( )x r 0∇ =E  
 

( ) ( )r rvρ∇ ⋅ =D  
 

( ) ( ) ( )r r rε=D E  
 
 
 

In integral form, these equations are: 
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Likewise, for free charge located in some homogeneous (i.e., 
constant) material with permittivity ε , we get the following 
relations: 
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In other words, for homogenous materials, replace 0ε  (the 
permittivity of free-space) with the more general permittivity 
value ε . 
 
Pretty simple ! 
 
For example: 
 

If the media is free-space, use the permittivity of free-
space. 
 
If the media is, for example, plastic, then use the 
permittivity of plastic. 


