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Artificial atoms can be used in a various ways as quantum detectors. One can use them e.g. for detecting
full counting statistics or as a positive frequency detector for a finite frequency noise. Recently we used
transmon qubits for measuring a classical signal, using phase estimation algorithms. Phase estimation
algorithms are key protocols in quantum information processing. Besides applications in quantum com-
puting, they can also be employed in metrology as they allow for fast extraction of information stored
in the quantum state of a system. In our work, we implemented two suitably modified phase estimation
procedures – the Kitaev- and the semiclassical Fourier-transform algorithms – using an artificial atom
realized with a superconducting transmon circuit. We demonstrate that both algorithms yield a flux
sensitivity exceeding the classical shot-noise limit of the device, allowing one to approach the Heisenberg
limit. Our experiment paves the way for the use of superconducting qubits as metrological devices which
are potentially able to outperform the best existing flux sensors with a sensitivity enhanced by few orders
of magnitude.


