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Study on the attosecond multi-level tunnel ionization processes that form an
electron wavepacket.
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We have developed the experimental and theoretical approaches to study the
multi-level tunnel ionization process induced by intense, laser pulses. First, we have measured the
two-dimensional hi?h—harmonic spectra emitted from aligned molecules using two-color intense laser
pulses. By controlling the alignment angle, we control the contribution of the levels that are related to
the tunnel ionization and high-harmonic generation. Next, using the attosecond high-harmonics combined
with the intense laser pulse, we have explored that a particular ionization channel is predominantly
selected, that allows us to observe an phase-resolved electron wavefunction image with attosecond
time-resolution. We have also developed the theoretical treatments regarding to the multi-level tunnel
ionization process that includes the multi-electron effect.
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