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Nonlinear quantum metrology
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Nonlinear quantum metrology
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Experimental realisation
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shot noise limited polarimetry

Atoms
mode matched to atoms 750,000 %7Rb atoms at 25pK
detuning 0.4-1.5GHz 10mm long, 25um wide

pulses 50ns-1ps long optical density >50 (on resonance)
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Nonlinear Hamiltonia
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Calibration of nonlinear signal
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Calibration of nonlinear sensitivity
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Better than Heisenberg scaling
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Conclusion
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Quantum Metrology at ICFO
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Thank you
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Calibration A(Ag) =3.1(1) x 1078
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Shot-noise limited detection
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Systematic linearity check
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Effective Hamiltonian
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Effective Hamiltonian
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H? = aW8,J, + a® (S, Js + Sy Jy)

Hyg = By S0 + BN SZNa
+8WM 88, J, + B So(Seds + Sydy)
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Spectra of Hamiltonian terms
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Experimental Working Point
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Numerical Simulation
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