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Investigation of open quantum many-body systems based on the individual
measurement of cold atoms and the post-selective statistical processing
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The goal of this study was to understand open quantum many-body systems
based on the individual measurement and post-selective statistical processing using cold atoms in an
optical tweezers array. First, we developed the experimental apparatus and succeeded in loading
rubidium atoms, which are cooled down to the motional ground state, in a large-scale optical
tweezers array with precisely controlled interatomic distances. Then, we quantitatively evaluated
the effect of dissipation from the light of optical tweezers on the atoms. We also succeeded in
exciting two atoms to the Rydberg state and inducing nanosecond-scale ultrafast interactions between
the atoms. The integration of these elemental technologies will enable us to investigate the
dynamics of open quantum many-body systems in the future.
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