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Development of chirality detection methods using intense laser field circular
dichroism
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Electron-ion coincidence 3D momentum imaging of chiral molecules in intense
laser fields using a high repetition femtosecond laser has been performed. It was found that the
momentum distribution of tunneling electrons produced by laser tunnel ionization shows distinct
differences depending on the direction of rotation (or helicity) of the circularly polarized laser
fields. The tunneling electron circular dichroism was found to vary in its amplitude and sign by the

ion species produced by the tunneling electrons. This indicates that (1) laser tunnel ionization
reflects the chiral structure of the molecule, and that (2) the effect of the chiral potential
varies depending on the electronic state (molecular orbital) involved in the ionization.
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