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QuanEum many-body dynamics explored by strongly correlated Rydberg electron wave
packets
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Our two unique tools of ultrafast coherent control technique with attosecond

precision and a strongly correlated ultracold Rydberg gas are applied to an important concept of
symmetry breaking. Laser pulses can break the electronic structure symmetry of atoms and molecules
by preparing a superposition of states with different irreducible representations. We discovered the

reverse process, symmetry restoration, by means of two laser pulses. Symmetry restoration is
achieved If the time delay is chosen such that the superposed states have the same phases at the
temporal center. This condition must be satisfied with a precision of a few attoseconds. The
experimental feasibility of symmetry restoration is demonstrated by means of high-contrast
time-dependent Ramsey interferometry of the 87Rb atom. The demonstrated technique is useful to
understand quantum many-body dynamics in a strongly correlated ultracold Rydberg gas.
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