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Real-time imaging of rotational and vibrational wave packet
in the nitrogen dimer
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Nitrogen is a main component in the air, and thus the interaction between nitrogen molecules
is important in atmospheric chemistry. For example, greenhouse effect by intermolecular
interaction between nitrogen is confirmed'’. The research of gas-phase molecular cluster
gives us detailed information on intermolecular interaction. In this work, we focused on the
nitrogen dimer, which is the smallest cluster of nitrogen. Observation of nitrogen dimer by
absorption is difficult for the reason that nitrogen hardly interacts with electromagnetic wave.
Here we have analyzed the structure of nitrogen dimer from a new method by observing
temporal evolution of the rotational and vibrational wave packet through pump-probe
experiments using femtosecond laser. As the result, we determined the rotational constant By
to be 2.196 GHz , the centrifugal distortion constant Dy to be 1.7 MHz and the intermolecular
distance R to be 405.4 pm.
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