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Performance of Collective Measurement to Estimate Quantum Coherence
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Abstract Since quantum coherence was proposed as a resource theory, the research on its quantification and
experimental measurement has always attracted widespread attention. At present, studies have proved that
collective measurement can improve the measurement accuracy of coherence, but in experiments, the impact of
experimental conditions on the performance of collective measurement to estimate quantum coherence is still
unclear. In this paper, we numerically simulate the error of collective measurement to estimate coherence under
different detection efficiency and resource number, and we compare them with the errors caused by other methods.
We also notice that there exists a parameter range where collective measurement method with the detection efficiency
of 60% outperforms the tomography method with the detection efficiency of 90% . In addition, with the increase of
the number of resources, the performance of collective measurement is almost independent of the quantum state and
coherence measure, and the errors are decreasing at the same scale.

Key words quantum optics; quantum information and processing; coherence; photon statistics; collective

measurement; individual measurement
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Fig. 1 Simulation results of effect of detection efficiency on coherence estimation error of qubit. (a) Error in / norm
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