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Development of electron dynamics imaging technique based on understanding of
laser tunneling ionization process
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We studied laser tunneling ionization of molecules in ultrashort intense
laser fields to develop an electron dynamics imaging technique. Two observables of tunneling
ionization, (1) ionization rates and (2) electron transversal momentum distributions (TMDs), were
measured to compare with predictions by tunneling ionization theories. It was demonstrated that one
can (1) read out the asymmetric 2m highest occupied molecular orbital (HOMO) of nitric oxide by
using shaped intense laser pulses and (2) obtain the TMDs of deuterium molecule from the cross

sections of a photoelectron torus in the molecular frame.
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