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Example 4.2

Sphere is polarized means it has net dipole moment
per unit volume.
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We take the polarization along z axis. 
The volume bound charge density 𝜌𝑏

Because 𝑃 is uniform
So

𝜌𝑏 = −𝛻. 𝑃 = 0

𝜎𝑏 = 𝑃.  𝑛 = 𝑃 𝑐𝑜𝑠𝜃

Where 𝜃is usual spherical coordinate. 
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𝑅2 + 𝑧2 − 2𝑅𝑧𝑐𝑜𝑠𝜃

𝓇2 = 𝑅2 + 𝑧2 − 2𝑅𝑧𝑐𝑜𝑠𝜃𝓇 = 𝑅2 + 𝑧2 − 2𝑅𝑧𝑐𝑜𝑠𝜃

Using Law of Cosines
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Which is the potential for dipole

Now For 𝑟 ≥ 𝑅
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Graph represents the electric field of dipole.


