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Dispersion forces dominate the long-distance part of the van der Waals interaction, and they occur 
between any two separated pieces of matter that contain electrons.   They can be regarded as a 
“residual” Coulomb interaction from Coulomb-induced long-distance correlations between charge 
density fluctuations occurring within each of the charge-neutral interacting fragments.  There are 
analogies of this physics involving other interactions – even the strong interaction between color-
neutral nucleons has sometimes been attributed to this type of residual-interaction physics.  
 
The (direct, non-exchange) Random Phase Approximation (dRPA) for the energy of the combined 
interacting system is most compactly defined by a sum of all ring diagrams of open bubbles, with no 
ladders.  Equivalently it is the Adiabatic Connection-Fluctuation-Dissipation Theorem (ACFFDT) 
energy, wherein the density-density response χ is evaluated in the Random Phase (Time Dependent 
Hartree) approximation. 
 
I will discuss some of the obvious serious failings of such a simple theory, and how it nevertheless is 
a very powerful tool for accurate prediction of dispersion energies of a wide class of condensed-
matter systems.  Some unpublished numerical results will be given on the cohesive energetics of 
graphitic systems, one of the most important problems in current nanoscience and nanotechnology. 
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