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[ Abstract] The interaction between aromatic molecules is one of the key factors, for example,
to govern the structures of biomolecules. To elucidate the intermolecular interaction of aromatic
molecules from the microscopic perspective, experimental characterization of intermolecular
vibrational level structures in the simplest system, benzene clusters, is of great importance. Here,
we have carried out real-time observation of the intermolecular vibrational dynamics in benzene
clusters utilizing the femtosecond pump-nanosecond probe method. We applied a short pump
pulse to benzene clusters to create vibrational wavepackets via impulsive Raman excitation
process. These wavepackets were interfered with applying two pump pulses, resulting in the
change of populations in each eigenstate of the cluster, and the change of population was
monitored by nanosecond probe pulse via R2PI process. From the periodical change of
population, frequencies of intermolecular vibrations were determined for benzene clusters in
the electronic ground state.
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Fig. 1. REMPI spectrum of benzene dimer in
the region of the 63 band of benzene and its
change with irradiation of a pump pulse.
Bands labeled with asterisks are from benzene
trimer. The scales of these REMPI spectra are
the same, but red one is offset.

e e o =
- [e2} <o o
1 1 1 1

Relative ion intensity
o
[N}
L

~3 ps

0.0

-5 0 5 10
Double pump delay / ps

Fig. 2. Pump delay dependence of benzene
dimer ion signals in double pulse experiment
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Fig. 3. Fourier transformation of the time trace
in Fig. 2
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