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Atom sensors are highly sensitive devices used in time and frequency standards, inertial sensing, 

and precision fundamental physics measurements. Nowadays, they have been developed with per-

formances limited by the standard quantum limit (SQL). This limit arises from the uncorrelated 

behaviour of the atoms. However, we can overcome this limit via the generation of entanglement 

between the atoms. Proof of principle entanglement generation with atoms can be accomplished 

via different protocols, but this has very seldom been done in metrology-grade devices. Here, we 

present the use of a cavity quantum electrodynamics (cQED) platform on a microwave atomic 

clock on a chip to create spin squeezing. Our study will investigate a critical systematic effect in 

atom-trapped clocks. Namely, the influence of interaction-induced spin dynamics in long-interro-

gation time scales typical in atomic clocks and atom interferometers. The stability of this clock is 

confirmed by a fractional frequency stability of 6 × 10-13 at 1 s. In addition, we will introduce clock 

protocols that consider this new limiting phenomenon in high-sensitivity atom interferometers.  
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