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[Abstract] Nitrogen dimer (N>), is a good model system to study N»-N interaction, which
plays important roles in atmospheric chemistry. It is, however, difficult to apply typical
frequency-domain spectroscopy to (N,)., mainly due to its weak dipole moment. Here, we
report a new method to probe the structure and dynamics of nitrogen dimer by using a
time-domain approach. In the present method, intermolecular vibrational/rotational wave
packet is created upon broadband pulse irradiation via impulsive Raman process. The
subsequent dynamics is tracked with time-resolved Coulomb explosion imaging. Rotational
and intermolecular vibrational spectra can be obtained as Fourier transforms of the time trace
of image parameters. By using a long (~5 ns) optical delay setup, ~200 MHz frequency
resolution was achieved. The observed rotational spectra were analyzed on the basis of
quasi-diatomic treatment, Coriolis couplings, and nuclear spin statistics. We have succeeded
in identifying three nuclear spin isomers of N,-N,. Further details will be presented.
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