Saturated absorption spectroscopy of the Cs atom 6S, i P
transition at 459 nm in a MEMS vapor cell
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Abstract

Microfabricated (MEMS) alkali vapor cells are at the core of high-precision integrated atomic quantum sensors and devices [1], such as microwave and optical clocks [2].

Hot vapor MEMS-based optical frequency standards constitute a new generation of miniaturized clocks, with enhanced stability [3,4]. These references keep the benefit of using wafer-sca-
lable and mass-producible vapor cells while preventing the use of ultra-high vacuum technologies and laser cooling.

Here, we present the characterization of sub-Doppler resonances detected in a MEMS cell by probing the Cs atom 6S - 7P , transition at 459 nm [5] with saturated absorption spectros-
copy (SAS). Optimal values of the laser intensity and cell temperature are identified for the development of a near—UV mlcrocell—stablllzed frequency reference. Beating two identical sys-
tems, preliminary results indicate a beatnote short-term stability in the low 107" range at 1 s.
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With respect to Cs D, line, 651/2 — 7P1/2 transition: A

651/2 - 7P1/2 transition: e v, = 6.53 x 10%* Hz,
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Lorentzian fit: L(A) =
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Sub-Doppler resonance vs exp. parameters Beatnote between two identical systems: preliminary results
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Conclusions & perspectives
MEMS cell with embeded getter [6]:
e A improved by ~ 2, I reduced by ~ 2.5 U
e Optimum power reduced to ~5 mW
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