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Anisotropy of the velocity distribution of rare gas atoms in a beam observed

by atomic momentum spectroscopy
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[ Abstract] Recently, it has been shown that keV electron scattering at high momentum
transfer ¢ can be used as a new technique for direct observation of the Compton profile, a
projection of the momentum distribution of atoms in a molecule onto the direction of ¢. In order
to fully explore potential of this new technique, we have developed recently a multi-channel
apparatus that has an ability to perform experiments for various angles between ¢ and the target
molecular beam. Here, we have examined how the Compton profile of rare gas atoms are
affected by the velocity distribution of a target gas beam. The results clearly demonstrate that
not only contributions of the center-of-mass motion but also its anisotropy are negligibly small,
except the He case. These findings have subsequently been employed to extract information
about internal motions for diatomic molecules.
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Fig. 3. Electron energy loss spectra of rare gases. Fig. 4. Comparison between AMS spectrum of D, and
that of Kr convoluted by the vibrational contribution
of Ds.
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