Photon Tools for Physical Chemistry 2019

PTPC2019

Contribution ID: 18 Type: not specified

Unravelling ultrafast dynamics of polycyclic
aromatic hydrocarbons upon photoionization using
extreme ultraviolet radiation
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Polycyclic aromatic hydrocarbons (PAHs) are assumed to be key players in interstellar chemistry [1]. Their
interaction with energy-rich radiation can trigger the competing processes of ionization, fragmentation and
dehydrogenation. Ultra-short pulses of ionizing radiation in a pump-probe experiment present a powerful
tool to disentangle the underlying chemical processes that may occur during these events in the interstellar
medium.

In this work, we present results from our study of the ultrafast fragmentation of three medium sized PAHs
- fluorene, phenanthrene and pyrene. These molecules were ionized using extreme ultraviolet radiation at
30.3 nm provided by the free-electron laser (FEL) at Hamburg, FLASH [2]. Their reaction dynamics in the
femtosecond regime were probed using 800 nm NIR pulses which were temporally delayed relative to the
pump FEL pulse. This allowed us to observe the time dependent yield of different ion channels produced during
the interaction. The goal of these experiments was to determine the lifetimes of the excited cationic PAHs
following extreme ultraviolet excitation, and to identify the preferred reaction pathways of these molecules
under such conditions. Here, we will present recent insights from our analysis.
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