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A dipole by definition consists of two unlike poles but equal in magnitude (pole strength) separated by a finite distance ‘L’. When the point (where this dipole’s effect is) being considered is located at such large distances ‘R’ from the dipole that ‘L’ is negligible compared to ‘R’(L<< R), the point-dipole approximation is said to be valid. When ‘R’ becomes nearly equal (comparable in magnitude) to ‘L’, then the point dipole-approximation would not be reliable.

Then, by [1] hypothetically considering each of the poles to be made up of ‘n’ number of equally divided polestrengths [2] and placing each of this divided poles separated from the correspondingly divided unlike-pole, and, further , [3] this distance of separation being equal to ‘l’ = ‘L / n’, a set of  ‘n’ smaller dipoles can be constructed all these dipoles being centered at the same Electrical Centre of Gravity as the original undivided, single dipole. The value of  ‘n’ can be so chosen that the distances of separation ‘l’ is negligible compared to the value ‘R’. This would enable the point dipole approximation to be valid for each of the divided, smaller dipoles and their effect at a point at distance ‘R’ can be calculated. Since all the ‘n’ number of divided dipoles are identical their contributions will all be the same and having calculated the effect of one of the dipoles, the effect of ‘n’ dipoles can be obtained by a multiplication by ‘n’[ A critical question ‘n’ or ‘n2’ ]. This should yield the effect of the single dipole within the frame work of point dipole approximation. Does this mean that dividing and multiplying by ‘n’[or ‘n2’] [effectively the multiplication factor is ‘1’ or ‘n’ ] makes it a valid description that which was originally not reliable ? This procedure would be providing an argument to say the same numerical values are reliable eventhough at the outset this result could have been discarded as unreliable.

Since this is an argument which can lead a chemist astray while trying to interpret the results, it is intended in this poster presentation to address this question in greater detail so as to enable a confident handling of the point-dipole approximation which is inevitably the beginners’ approach in chemical contexts. 
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