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When, for a chain molecule, two electronic states become degenerate at linear geometries
(with the two electronic wavefunctions spanning a doubly-degenerate irreducible
representation of type I1, A, @, ... in the appropriate symmetry group C., Of Do},) but split up
at bent geometries, we call this the Renner effect.! By necessity, the two electronic states are
close in energy and must be treated together in the calculation of the associated rovibronic
energies. We have developed two program systems, RENNER? and DR, which solve the
rovibronic Schrddinger equation for Renner-degenerate electronic states of triatomic
molecules. RENNER is appropriate for a “single” Renner effect; the linear geometry at which
the Renner effect occurs is taken to be the only linear geometry accessible to the molecule.
DR (Double Renner) considers the situation exhibited, for example, by HOO in its electronic
ground state: The molecule tunnels between two linear geometries H-O-O and O-O-H, and
there is a Renner degeneracy at each of these.

Since the potential energy surfaces of Renner-degenerate electronic states are “stuck”
together at linear geometries, the Renner effect can be viewed as a “predestined” breakdown
of the Born-Oppenheimer approximation caused by the doubly-degenerate electronic
symmetry at linearity.

The talk will briefly outline the principles behind the RENNER and DR programs and give
various examples of their application.
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