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Abstract: Most computations in quantum chemistry are done using the Born-Oppenheimer
approximation and non-relativistic quantum mechanics. To obtain accurate energetics, both
approximations require corrections. The simplest correction for the B-O approximation is
vibrational zero-point energy and is made routinely. Two relativistic corrections are sometimes
applied, for orbital contraction and for spin-orbit coupling (SOC). Both corrections are routine in
careful work. However, the correction for SOC is based upon a simple model that breaks down for
many atoms and molecules. This problem is not widely recognized, and improved corrections are
not yet available.
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