
This problem is singular and requires the techniques of singular perturbation theory, because the mean exit time tends to infinity as the absorbing window shrunk to zero. For an elliptical absorbing window with large semi axis
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 we can show (some details are given below) that the mean first passage time to the window is to leading order 
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, where e is the eccentricity of the ellipse; and 
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 is the complete elliptic integral of the first kind. Thus, the mean exit time depends on the shape of the hole, not just on its area. In the special case of a circular hole the result reduces to Lord Rayleigh's formula 
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, which was derived by heuristic considerations [R]. For the special case of a spherical domain, we obtain the second term of the asymptotic expansion 
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. The second term of the expansion seems to be a new result. 
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