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Reconstruction of molecular rotational wave packets
based on ion-imaging experiments
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[Abstract] Spatio-temporal evolution of quantum systems is fully described with wave packets
(WPs), and experimental determination, often termed “reconstruction”, of WPs has a significant
importance, and still remains a challenging task. Here we represent a new reconstruction
procedure, which is applicable to rotational WPs created by nonadiabatic excitation with
ultra-short laser pulses. In the present reconstruction, a rotational WP is expressed as a linear
combination of eigenstates and its expanding (complex) coefficients are determined to retrieve
experimentally observed time-dependent angular probability of molecular axis of diatomic
molecules, recoded by a newly constructed Coulomb explosion ion-imaging setup. Specifically,
the amplitude of the coefficients is determined by Fourier transformation of angular distribution
and then the phase of the coefficients is determined by the least-squares fitting. The method has
been applied to experimental results on nonadiabatically created CO molecules, to show the
excitation pathway to create the WP.
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Figure 1. Results of rotational wave packet reconstruction; bar chart and polarplot show amplitudes

and phases of the single (1) or double (2) pulses experimental wave-packet
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