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Study the Effect of an Atom-Optics Kicked Rotor on a de Broglie
Wave Atom Interferometer ALEXEY TONYUSHKIN, Harvard University, SAI-
JUN WU, NIST, Gaithersburg, MD, MARA PRENTISS, Harvard University —
We experimentally study the impact of an atomic kicked rotor on the “echo” sig-
nal output of a de Broglie wave interferometer. We relate the kicked rotor induced
decoherence in the interferometer signal to the perturbation induced decay of the
quantum fidelity amplitude. There have been several experimental and theoretical
studies of fidelity decay for a spin-echo perturbed by a kicked rotor. In contrast with
such internal state experiments, in our implementation delta- function-like optical
standing wave pulses act on external states creating an instantaneous phase-space
displacement perturbation'. Depending on the initial conditions we observed two
different regimes: perfect coherence preservation independent on the number and
strength of pulses applied, and a fidelity decay freeze at a finite value after just a
small number of kicks at quantum resonance conditions of a quantum kicked rotor?.
We also discuss the transition from a classical (vanishing kicking period case) to a
quantum delta kicked rotor model. The observed effects may have applications in
precision measurements.
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