
The electrostatic energy is given by :
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The “mechanic” energy is given by :
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∑
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If N-1 free particles are already at their final positions, the work done to brought the Nth charge is :
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Where the positions of the bounded charges are functions of the positions of the Nth free charge. The total work is given by :
Wtotal =
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The net force applied on jth bounded particle is zero :
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We can rewrite this equation :
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Let’s replace it in the expression of the work :
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Let’s now perform the integration.ˆ ∞
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where θi is the angle between −→r −−→ri and −→r .
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