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Structural tracking of nuclear wavepacket dynamics using femtosecond
time-resolved X-ray absorption spectroscopy
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XFEL
13,900,000
X
70 1
X
X
X
X
X
X

This research aimed to observe local structural changes, with atomic
resolution, during coherent nuclear vibration of a photo-excited transition metal complex in
solution by time-resolved X-ray absorption spectroscopy. For this purpose, we achieved the time
resolution of 70 fs in full width at half maximum, and tracked a multitude of vibrations of a Cu(l)
complex after photo-excitation. Observable vibrational modes are highly dependent on the wavelength
of incident X-ray beam, meaning that the sensitivity to individual vibrational component is directly

associated with the magnitude of the transition dipole moment of core electrons. This finding is an
original and surprising point of the project, which will be a cornerstone for future developments

of ultrafast X-ray science.
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