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Observation of shapes of vibrational wave functions of diatomic molecules
by using atomic momentum spectroscopy
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[Abstract] Recently, it has been shown that scattering of keV-electron with a large value of
momentum transfer |g| can be used to observe electron-atom Compton profile. Here, the
Compton profiles measured for a molecular target represent projection of the momentum
distributions of the constituent atoms onto the direction of ¢. By extending this technique, called
atomic momentum spectroscopy (AMS), to its time-resolved version, we aim to observe
temporal evolution of the momentum distributions of atoms involved in a decaying system or
to measure intramolecular forces acting on the atoms in real time. To this end, however, there
is an issue to be settled in advance; one must need a protocol to see intramolecular atomic
motions by excluding effect of translational motion of the target molecule. For this purpose, we
have conducted a series of AMS experiments on rare gas atoms, which have translational
motion only, and tested the validity of the protocol with AMS experimental data on diatomic
molecules.
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