
Chy 475—Amar  Two Body Problem 

Given below is the classical energy expression for two atoms interacting with each other 
via a potential V(r) where r is the distance between the two particles. The following 
diagram illustrates what is going on. 
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We’ll now define the center-of-mass coordinate vector  
and the interparticle vector: 
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Now recall that  
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If we now plug these expressions into the energy formula above, we get: 
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We  now see that the   
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I

It is this E that we can convert to a Hamiltonian operator. We consider the translational 
motion of the center of mass to be irrelevant to the internal workings of a molecule and 
focus on the internal vector coordinate,   
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