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Observation of nuclear wavepacket motion in ultrafast chemical reactions
and the topology of the excited-state potential energy surfaces

Tahei Tahara
Molecular Spectroscopy Laboratory, RIKEN

<Synopsis>

Thanks to the advance of ultrafast lasers, we are now able to use sub-10-fs pulses in a variety of
femtosecond spectroscopy. This kind of short optical pulse can excite bunch of vibrational eigen states
coherently, and the evolution of the vibrational coherent state induces real-time nuclear motion of
molecules (nuclear wavepacket motion). Creation and observation of the nuclear wavepacket motion
is one of the most important aspects of femtosecond spectroscopy and is attracting much interest.
Especially, the observation of the wavepacket motion of short-lived excited states that undergo
ultrafast chemical reactions provide crucial information about the topology of the relevant potential
energy surfaces that is essential for understanding of realistic reaction coordinates of polyatomic

molecules.
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