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4.1.4 Polarization

What happens to piece of dielectric when it is placed in electric field?

If a substance consist of neutral atom is placed in an external electric field,
the field will induce tiny dipole moment in each atom
pointing in the same direction as the field.

What is Polarized material?

The material is called the polarized, if lot of dipoles pointing in the direction
of Electric field and such phenomenon is called the polarization.



4.1.4 Polarization

Definition of Polarization(ﬁ)

Polarization is defined as total dipole moment per unit volume of the
material

What is freez in Polarization?
The polarization of a material which persists after the field is removed.



4.2 The Field of a Polarized Object
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e 4.2.1 Bound Charges

e Suppose we have piece of some polarized material.

* We want to find out potential outside the object due
to this polarized object. Let we take a point P outside
the object where we want to find the potential.

This polarized material has many dipoles. The potential at r due to single
infinitesimal dipole can be written as
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Whebrel? is a vector from dipole to point at which we are evaluating the
symbol.




4.2 The Field of a Polarized Object

We divide the whole material into small volume elements dt’

In present context, polarization of material is P so dipole moment p of
single volume element can be written as

3 = Pdt’
And potential dV () due to single polarized volume element is
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Potential due to whole object can be found by integrating the above equation
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4.2 The Field of a Polarized Object

e After some little effort we can conclude




4.2 The Field of a Polarized Object
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Put this in above equation
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4.2 The Field of a Polarized Object
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4.2 The Field of a Polarized Object
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4.2 The Field of a Polarized Object
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First term looks like a Potential of a surface charge and while 2" term looks
like a potential of volume charge
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Volume Bound Charge Density = p, = —V'.P

Surface Volume Bound charge Density = g, = P.A
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