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The best atomic clocks perform at the "standard quantunt’lset by the projection nois
of uncorrelated individual two-level atorhs Even higher precision can in principle
obtained from entangled ensemBlé<. In the Bloch vector representation, where fiie
atom system is represented by an angular momentum N/2, such entanglement c:
take the form of spin squeezihgvhere the uncertainty of a component transverse tc
Bloch vector is reduced below the coherent-state vgiug'2.

We report measurement-induced spin squeezing ohRtké&,mr=0) to |F=2,m r=0)
hyperfine clock transition in a sample $fRb atoms trapped inside an optical resonz
After preparing a superposition of clock states with/2 pulse, we non-destructively me
sure the atom number difference between the two states. €asurementis performed |
observing the frequency shift of one resonator mode indbgele atomic-state depende
index of refraction. Such measurement-induced squeeeingjres the optical depth D
of the sample to be large. In our present systéex, < 6000.

We observe 7 dB of spin squeezing at a modest measuremerteidadeduction ir
clock fringe visibility, corresponding to an improvementdlock sensitivity due to th
squeezing. We discuss current limitations and possibleréuimprovements, includin
an implementation with higher clock accuracy using magadi trapped atonfs’ We
believe that such squeezing methods hold great promisaffivefr increasing the accura
of optical clocks in a magic-wavelength optical latfide
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