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Abstract

Photochemistry is the study of the effects of photons on molecules. The energy of a molecule depends on a large
vector of molecular coordinates and is very expensive to compute. This means that reduced-order models are essential
to simulate photochemical reactions and explore the energy hypersurfaces at the quantum states of interest. In this
talk, we develop and analyze an reduced-order model of the energy functional, show how it can be integrated into a
dynamic model which takes into account thermal fluctuations, and illustrate the ideas with some preliminary results for
an application to solar energy. The model is based on sparse grids, which enable error estimation and control in an

effective way.
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