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The standard quantum chemical treatment of molecules, based on the 
Born-Oppenheimer approximation, does not permit the exact separation of 
linear momentum and angular momentum from the electronic and 
vibrational degrees of freedom. In my talk, I discuss an alternative approach 
that allows for the exact separation and elimination of translational, 
rotational, and spin degrees of freedom. This leads to a family of molecular 
Hamiltonians with well-defined angular momentum, spin, and parity, which 
can be subsequently treated under the usual Born-Oppenheimer 
approximation using the standard methods of quantum chemistry. 
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