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Observation of intermolecular vibration in argon dimers by wave-packet imaging
(Tokyo Tech.?, Kitasato Univ.”) Tomomi Murai®, Nanaho Yoshizawa®, Urara Sato®,
Kenta Mizuse®, Yasuhiro Ohshima?

We applied wave-packet imaging spectroscopy, recently developed in our research group to
record time-domain rotational Raman spectra of non-polar molecular clusters, to the first
successful observation of ro-vibrational spectrum pertinent to the intermolecular mode. Here
rotational and ro-vibrational wave packets (WPs) were created in Ar, by impulsive stimulated
Raman excitation with an ultrashort pump pulse, and the resultant WP propagation was trucked
by Coulomb-explosion imaging. The delay-dependent angular distribution of the images was
Fourier-transformed to provide a frequency-domain spectrum with 300 MHz resolution. The
band for v =1 — 0 around 770 GHz was analyzed to give the vibrational energy interval as well
as the rotational constant for v = 1 with much improved precision.
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Fig. 3. The Fourier transformed spectrum of the alignment parameter given in Fig. 1.
(a): Pure rotational transitions, (b): ro-vibrational transitions.
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