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What are the electronic and nuclear rearrangements
that drive electron-nuclear coupling?
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Predicting properties of excited electronic states of polyatomic

molecules requires a combined electronic-nuclear approach.
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molecules requires a combined electronic-nuclear approach.

Molecular Hamiltonian
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Hmol - ZM

+ T,(®) + Vyn(R) + Von (2 R) + V0 (F)

P o
= W-I-Te(l‘) + U(r,R)

Assume time-scale separability between the nuclear degrees of freedom (l_i) and the
electronic degrees of freedom () which allows H,,,,; to be separated into two parts.
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Propagate the electronic degrees of freedom (TDSE)
J
Assume that the nuclear motion can be described a trajectory ﬁ(t)
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Meyer-Miller dynamics require that the electronic coefficients evolve according to
Hamilton’s equations
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Realistic predictions of bond-breaking requires electronic structure

theories that include static correlation.
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Fantastical excited state minimum energy configurations

can appear stable near conical intersections.
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Phosphine (PH,)
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