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Functional properties in nanomaterials depend critically on size and shapes, as for instance
in photonically active gold nanorods for catalysis and molecular sensing [1]. Laser modifica-
tion has shown to induce rich product morphologies by laser reshaping [1] or fragmentation
[2]. In order to visualize the mechanisms that lead to nanorod reshaping we have performed
an ultrafast pump-probe experiment at the EU-XFEL (beamline SPB) [3] to reconstruct the 2D
projection of photoexcited single gold nanorods in water as function of delay and laser fluence.
By taking advantage of massive sampling at the 500 kHz repetition rate of the XFEL opera-
tion it was possible to both derive structural models for the transformation dynamics as well as
separate model-independent classes of transformations. The relevance of thermally induced
melting-relaxation pathway versus solid-state transformation is discussed.
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