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Recent developments in quantum metrology

We summarize our recent work on quantum chaotic sensors, machine
learning in quantum metrology, and Bayesian experimental design and
data analysis.

Measurement devices have traditionally always used integrable systems
as sensors, such as precessing spins or harmonic oscillators prepared

in non-classical states. But large benefits can be drawn from

rendering integrable quantum sensors chaotic, both in terms of
achievable sensitivity as well as robustness to noise [1].

After demonstrating the principles at the hand of the “kicked top”, we
apply the method to spin-precession magnetometry and show that the
sensitivity of state-of-the-art magnetometers can be further enhanced
by subjecting the spin-precession to non-linear kicks realized with
off-resonant laser pulses that render the dynamics chaotic [2].

Further drastic improvements can be achieved by optimizing the
individual kicking strengths with reinforcement learning [3]. More
generally, we discuss the benefits of Bayesian experimental design and
data analysis in the context of quantum metrology [4,5].
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