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Amazing advances in computer hardware and quantum chemistry software have allowed re-
searchers to generate large volumes of numbers in small amounts of time. However, this is a
dangerous situation. Speakers in the “Interpretation Models” session will respond to Coulson’s
famous plea: “Give me insight, not numbers!”

My lecture will consist of three movements:

In the first movement, I will describe work with my student Laura McKemmish, whose PhD
research has helped to explain why quantum chemical calculations in which the molecular orbitals
are expanded in a Gaussian basis set, e.g.

exp(−r) ≈
n∑

i=1

ci exp(−αir
2) (1)

exhibit surprising convergence behaviour [1].

In the second movement, I will describe work with my student Yves Bernard, whose PhD
research showed that, although the Heisenberg Uncertainty Principle does not allow us to follow
the path of an electron in a molecule, we can nonetheless use the posmom variable [2]

s = r · p (2)

and its quantum mechanical density S(s) to learn something about the trajectories of such particles.

In the final movement, I will describe work with my colleague Pierre-François Loos, whose
research on electrons moving on rings [3] shows why the Local Density Approximation (LDA)

ELDA
c [ρ] ≈

∫
F (ρ(r))ρ(r) dr (3)

seriously overestimates molecular correlation energies and has indicated how an improved version
of the LDA can be systematically constructed.
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