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Poisson’s and Laplace’s Equations

For electrostatic field, we have seen that

Form the above two equations we can write
Ve (eE) =V (-FV) = 5,

Using vector identity we can write, BNV AVEVE= TS (2.99)

For a simple homogeneous medium, s constant and V& =1 Therefore,

Ty =7 = -2
R (2.100)

This equation is known as Poisson’s equation. Here we have introduced a new operator,( del

T"usquare), called the Laplacian operator. In Cartesian coordinates,
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Therefore, in Cartesian coordinates, Poisson equation can be written as:
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In cylindrical coordinates,
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In spherical polar coordinate system,
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At points in simple media, where no free charge is present, Poisson’s equation reduces to

which is known as Laplace’s equation.

Laplace’s and Poisson’s equation are very useful for solving many practical electrostatic field
problems where only the electrostatic conditions (potential and charge) at some boundaries

are known and solution of electric field and potential is to be found throughout the volume.
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