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In this study, we have directly observed photo-induced pseudo-Jahn-Teller
conformational changes of polypyridine copper(l) complex molecules in solution at atomic resolution
by exploiting the uniqueness of the X-ray free electron laser, and experimentally mapped the
trajectory of the excited molecules traversing on the potential energy surface. By utilizing
time-resolved X-ray solution scattering, which directly observes the structural changes of the
system projected in reciprocal lattice space, we tracked the structural changes of the complex
(solute) and the surrounding solvent molecules (acetonitrile) in the first coordination sphere with
sub-angstrom resolution. This elucidates the atomic-level mechanism of how the solute and
surrounding solvent molecules interact with each other and structural changes proceed.
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