
Electronic structure and photochemical dynamics of                                                  photoactive protein chromophores in aqueous solution
Helen H. Fielding
Department of Chemistry, University College London, UK

Knowledge of the electronic structure of an aqueous solution is a prerequisite to understanding its chemical and biological reactivity and its response to light. One of the most powerful experimental techniques for studying the electronic structure of molecules in aqueous solution is liquid-microjet photoelectron spectroscopy (LJ-PES) as it provides a direct measure of electron binding energies (eBEs). X-ray LJ-PES is an excellent method for the determination of accurate eBEs of solute molecules in their ground electronic states, although high solute concentrations (≳ 10 mM) are required to ensure a sufficient signal-to-noise ratio of the photoelectron spectrum of interest since the photoelectron spectrum of water (55.5 M) dominates. Ultraviolet (UV) LJ-PES has the advantage
that multiphoton ionisation/detachment can be employed for μM concentrations of sparingly soluble organic chromophores with UV photons that do not have enough energy to ionise water, and resonance-enhanced multiphoton PES also provides information about electronically excited states.1,2 A challenge with UV LJ-PES has been that inelastic electron scattering of low electron kinetic energy electrons distorts the spectra. Our group has developed LJScatter3 for retrieving true photoelectron spectra from distorted spectra. Here, we present the idea behind LJScatter, and new studies of the electronic structure and photochemical dynamics of the photoactive yellow protein chromophore in aqueous solution.
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