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Inertial sensors based on atom interferometry have the potential to address several applications
ranging from navigation, tests of fundamental physics, gravitational wave astronomy, geoscience
and metrology.

One important drawback of such sensors has been their reduced sampling rate, due to the cold-
atom sample preparation, and to the long time of interrogation of the atoms in the interferometer
which is required to achieve high inertial sensitivity. Here we report the interleaved operation
of a cold-atom inertial sensor, where 3 atomic clouds are interrogated simultaneously in an atom
interferometer featuring a 4 Hz sampling rate and a long interrogation time of 800 ms. Interleaving
allows us to demonstrate a short term sensitivity of 30 nrad.s−1.Hz−1/2 in a matter-wave gyroscope
of 11 cm2 Sagnac area.

We also report a stability of 2×10−10 rad.s−1, which competes, for the first time, with the
best long-term stability level obtained with fiber-optics gyroscopes, and establishes cold-atom
gyroscopes as a promising alternative to current technologies for inertial navigation.

Our experiment validates interleaving as a key concept in future atom-interferometry sensors
aiming at probing time-varying signals, such as gravitational wave detectors, inertial measurement
units, or gravity gradiometers.


