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In this study, in order to observe the geometrical structure and the
electronic wavefunction of a molecule, we developed an apparatus with the two types of
time-of-flight analyzers for the measurement of electron impact ionization processes, and measured
the electron scattering and electron impact ionization from rare gases and hydrogen molecules in an
intense laser field. By using the apparatus, we successfully measured the one-photon absorption of
elastically scattered electrons in a laser field. In addition, we also measured electron impact
excitation processes followed by multiphoton ionization. This result shows that the dynamics of
highly excited molecules and predissociation can be investigated by using our apparatus.
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