4P008
FHARFORFEHERS . - TEHRENLUOERERDZER (11)

RAERZZ oW E R 2T e T
Orh B Zhife, 1LIRHE—, JEF, SIFEZS

An electron momentum spectroscopy study for elucidating the range
of the validity of the plane wave impulse approximation (I1)
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[ Abstract] We have examined the range of the validity of the plane wave impulse
approximation (PWIA) by conducting a series of electron momentum spectroscopy (EMS)
experiments on Ne and Xe atoms, while greatly extending the earlier study on rare gases. The
experimental EMS cross sections were thoroughly investigated in terms of both shape and
intensity over a wider momentum range (< 7 a.u.) at incident electron energies (Eo) up to 4
keV. Comparisons between the theoretical and experimental EMS cross sections clearly show
that PWIA reproduces the experimental results more closely in terms of not only shape but
also intensity at higher Eo. This strongly indicates that EMS allows one to study spatial
distributions of molecular orbitals more broadly and strategically, if higher Eq could be used
for experiments on molecules.
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Fig. 1. Experimental and theoretical TDCSs
of the Ne 2p atomic orbital.



