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Quantum information theoretical study on bounds on quantum nonlocality
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The outcomes of measurements on entangled quantum states are correlated in a

novel way such that it violates Bell"s inequality. However, the analytical criterion for
identifying the boundaries between quantum and postquantum correlations has not yet been given, even
in the simplest Bell scenario. We succeeded to obtain a plausible, analytical, necessary and
sufficient condition ensuring that a nonlocal quantum correlation in the simplest scenario is an
extremal boundary point. Extensive numerical calculations strongly support this conjectured
criterion. Moreover, we suggested that the extremality is possibly certified by only verifying
whether the CHSH violation exceeds a certain threshold. We also constructed self-testing protocols,
which is superior in that, by using this as a building block and repeatedly adding measurements, a
realization with an arbitrary number of measurements can be self-tested.
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