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Fig. 1 Comparison of non-dimensional electric potential as a function of
distance r along the line joining the center of the sphere and the point
charge computed analytically using image methods (Equation 1) and nu-
merically using iterative FFT based solution. The potential is due to a
point charge q = 3.0e placed in a medium of dielectric constant εs at a
distance b = 1.58 a in front of an uncharged sphere with dielectric con-
stant εp of radius a = 26.5nm. A cartoon of the setup is shown in Figure
2

The analytic expression of the non-dimensional electric potential
due to a point charge q placed in a medium of dielectric constant
εs and at a distance b from the center of an uncharged sphere of
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dielectric constant εp is given as follows:

ϕ(r,θ)= qlb
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where θ is the angle r makes with the line joining the center of
the sphere and the point charge, lb is the bjerrum length (0.7 nm)
and Pl is the associated Legendre Polynomial of order l. Overall,
the potential for both the εp/εs calculated numerically using the
FFT based iterative solver closely follows the analytic results for
the same.

Fig. 2 Model for a charged dielectric sphere of dielectric constant εp in
a medium characterized by the dielectric constant εs. A point charge q is
placed in the medium at a distance b from the center of the sphere.
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