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Miniaturized atomic clocks (MACs) [1] exhibit unrivaled size-power-stability budget and replace OCXOs in a growing number of applications.
However, their long-term stability is still limited by two main contributions: light-shits and instability of the cell inner atmosphere.
To tackle these effects, we develop a clock that combine Ramsey-based interrogation [2,3]| protocol and advanced MEMS cell technology [4].

MACs: Basics, objectives and applications
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Clock signal

Cs atoms in a MEMS cell interact with an optically-carried 9.192 GHz signal.
Atoms are pumped in a quantum dark state (coherent population trapping [5]).

Advanced MEMS cell technology

/ Cs vapor microfabricated cell |9] \

glass-silicon-glass structure
External dimensions: 6 * 4 * 2.5 mm
1 pill cavity + 1 CPT cavity

Ne buffer gas pressure (70-100 Torr)

Symmetric Auto-Balanced Ramsey (SABR)
Atoms interact with a sequence of optical CPT pulses
separated by a free-evolution dark time T [6].
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minimize an atomic memory effect [3]. light-field parameters is reduced by
a factor higher than 100 (vs CW case)

Clock frequency stability
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= Improvement of the clock Allan deviation for r > 100 s [8]

The Symmetric Auto-Balanced Ramsey (SABR) reduces light-shifts by more a factor higher than 100.
Proof of concept of an advanced MEMS cell technology using laser-actuated hermetic seal membranes [8] and low permeation glass substrates.
A clock Allan deviation of 3.8 * 10712 at 10° s was demonstrated.
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