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Useful formulas: 
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In an insulating dielectric material: 
 

! 

D

"

= #
0
E

"

+ P
"

 
 
In a sphere of uniform dipole 
polarizability: 
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In a linear dielectric material: 
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A separable solution of Laplace’s equation in Cartesian coordinates in 2D [i.e., (x, y)] is: 
 
       X(x) = A exp(kx) + B exp(-kx)     
 
       Y(y) = C sin(ky) + D cos(ky) 
 
A separable solution of Laplace’s equation in spherical coordinates in 2D [i.e., (r, θ)] is : 
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where 
P0(x) = 1 
P1(x) = x 
P2(x) = (3x2 – 1)/2 
P3(x) = (5x3 – 3x)/2 
P4(x) = (35x4 – 30x2 +3)/8  
P5(x) = (63x5 – 50x3 + 15x)/8 

 
A multipole-expansion solution of Laplace’s equation can be written: 
 

V(r, θ) =  (1/4πε0) 
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