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[Abstract] We investigated the dissociative ionization processes in D2 molecule with the
pump-probe measurement using afew-pulse attosecond pulse train by recording the
delay-dependent momentum image of D* fragment ions. The delay-dependent kinetic energy
release distributions of D* for the parallel and the perpendicular components exhibit the
periodic intensity modulations. These modulations are quantitatively analyzed in the
frequency spectrograms of parallel and perpendicular components. In addition to the main
frequency components ascribed to the excitation to the 2pou state for the parale and 2p7t
state for the perpendicular components from the 1sgy state in D2* in the probe processes, the
low frequency peaks are identified in the broad kinetic energy release range both for the
paralel and perpendicular components. These frequency peaks are ascribed to the excitation
of doubly excited states (Q1, Q2) with the gerade symmetry leading to the autoionization
processes by the two-photon absorption processes.
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Fig. 1. (a) Interferometric autocorrelation trace of a-few-pulse attosecond pulse train (blue) and the envelope
of a-few-pulse attosecond pulse train (black). (b) Harmonic intensity distribution at the focal region.
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Fig. 2. (a) Potential energy curves of D, and D2*. (b), (c): Delay-dependent kinetic energy release (KER) of
D*ionsfor (b) paralel and (c) perpendicular directions. (d),(e): KER-frequency spectrogram for (d) parallel
and (e) perpendicular directions.
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