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The ultrafast soft x-ray and electron diffraction
perspective on photophysics in the gas phase
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The conversion of light energy into other energy forms in molecules is the result of a concerted and ultrafast
motion of electrons and nuclei, often under breakdown of the Born-Oppenheimer approximation. This talk is
about ultrafast experiments aimed at resolving light induced ultrafast molecular dynamics with x-ray probe
pulses using free electron lasers as well as relativistic electron pulses.
We present experiments on internal conversion of the nucleobase thymine, which we probe by femtosecond
resonant x-ray spectroscopy at the oxygen K-edge. We deduce a less than 100 fs ππ→ nπ transition, which
plays a crucial role in the photoprotection of this nucleobase [1].
In addition, we present results from femtosecond electron diffraction experiments on electronically excited
states of small molecules, that unravel wavepacket dynamics with Angstrom level spatial resolution and fem-
tosecond domain temporal resolution [2,3].
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