Chapter.3 
Laplace`s equation
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In three dimensions
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Image Method: We add to our physical problem a set of point charges (in non-physical space) called images so that our original boundary condition is satisfied. Then this new set of point charge distribution will give our correct potential in the physical space.
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Separation of Variable:
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Cartesian coordinates:
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     V(x,y)= X(x)Y(y)     (3.22)
In cases where y is bounded and x is not (Example 3.3 page 127)
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  (3.27)

using the correct boundary condition we get
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found by using boundary condition 
e.g.
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due to orthogonality:
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Example3.3 page 129

[image: image12.wmf]ky

Ce

y

x

V

kx

sin

)

,

(

-

=

         (3.28)

 
[image: image13.wmf]a

n

k

p

=

      n=(1,2,3…)     (3.29)


[image: image14.wmf])

sin(

)

,

(

)

(

1

y

a

n

e

C

y

x

V

x

a

n

n

n

p

p

-

¥

=

å

=

 (3.30)

e.g.
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   (3.33)
A set of function is said to be complete if any other function can be expressed as:
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A set of functions are orthogonal if
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Spherical coordinates:
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  (Azimuthal symmetry)
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To determine the constants
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Approximate Potential at large distance:
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Legendre expansion:
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 Dipole moment of the distribution:
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Dipole potential:
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Electric field of dipole:
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