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Atomic momentum spectroscopy of rare gas atoms and diatomic molecules:
Towards visualization of atomic motions during a chemical reaction
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[ Abstract]

We report quasi-elastic electron backscattering spectroscopy studies on rare gas atoms and
diatomic molecules to develop a protocol to extract information on intramolecular atomic
motion from the observed electron energy loss spectra. The observed band shape measured for
He, Ne, Ar, Kr, Xe were almost indistinguishable from each other and hence we have found
that the spectra of rare gas atoms can be used as the instrumental response function.
Furthermore, it was found that, by using the instrumental response function, the band profiles
measured for diatomic molecules can be well described by the spherically-averaged atomic
momentum distribution due to molecular vibration. Based on this achievement, together with
the developments of the highly-sensitive spectrometer, we are now attempting to extend this
type of experiments from the static to the time-resolved regime.
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Fig. 1. Comparison of AMS spectra
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