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Developing electron-dynamics imaging methods by laser-tunneling electron
momentum measurements

Hishikawa, Akiyoshi
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To understand tunneling ionization of molecules, an electron-ion coincidence
measurement system using a high-repetition rate laser was constructed. It was shown that the
characteristics of the highest-occupied molecular orbital (HOMO) of hydrogen molecule can be read
out from the three-dimensional torus-like structure of tunneling electrons in the molecular frame.
On the other hand, the application to tetrafluoromethane revealed that the recoil-frame angular
distribution has a dependence of the helicity of the circularly polarized laser fields, due to the
correlation between ionization and dissociation. A new method utilizing an auxiliary dissociation
pulse was developed to disentangle the correlation, and applied successfully to oxygen molecule. In
dei}iona adiabatic theory for diatomic molecules incorporating the molecular vibration was
eveloped.
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