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Ultrafast photoassociation of ultracold ion-pair molecules
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We have succeeded in preparing the experimental setup for real-time observation
and control of wave-packet dynamics excited in the ion-pair molecules which are formed through ultrafast
photoassociation of laser-cooled rubidium atoms. In order to improve the efficiency of the
photoassociation process, we introduced an optical dipole trap of atoms so that the density of the atomic
ensemble was successfully increased by two-orders of magnitude compared to that in the previously-used
magneto-optical trap. We developed a timing control system to synchronize the loading and cooling
sequence of atoms with the irradiation timing of ps laser pulses which excite the wave-packets. We also
developed an ion detection system with high efficiency to observe the wave-packet dynamics through the
ionization of the wave-packet using another ps probe pulses.
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