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Abstract 

In this work, we study the non-retarded interaction between an electric dipole and a 
conducting surface using first-order perturbation theory. Employing a method first described 
by Eberlein and Zietal, we show that the interaction depends only on the expectation value of 
the squared transition dipole operator and on the homogeneous part of the Green’s function 
of the corresponding classical problem. We, then, show that this part of the Green’s function 
is essentially the classical potential due to the image charges of the problem and explicitly 
compute this interaction term for some geometries. Finally, we show how we can adapt the 
method for the case of rough surfaces, which has potential applications in condensed matter. 
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