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Visualization of rotational eigenstates and wave packets of nitric oxide
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[Abstract] Rotational eigenfunctions play important role in the field of molecular science.
For example, spatial distribution of molecular alignment and orientation is represented as
linear combination of rotational eigenfunctions. Molecular rotation is described with the
theory of angular momentum, which interprets consistently a lot of experimental results. So,
clear visualization of rotational eigenfunctions in experiments is of great significance. To
achieve this purpose, we visualized angular distribution of electronically excited molecules
using both nanosecond and femtosecond laser combined with ion-imaging technique. We
observed two angular distributions on single rotational level, (J, |M|) = (1/2, 1/2) and (3/2,
1/2), of electronically excited nitric oxide (A 22", v = 0). Because we used ultraviolet single
photon resonance whose selection rule was AJ = 0, =1, we could access only two rotational
eigenstates just mentioned. To access other rotational levels, implementation of multiphoton
excitation will be useful. Here we demonstrate the (2+2) excitation spectrum of the NO A-X
band. We will show spatial distribution of the other rotational eigenstate.
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Fig. 2. Image of released N* fragments Fig. 3. (1+1) and (2+2) REMPI spectra of NO A-X
and their angular distribution. (v = 0-0) band
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