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Violation of Bell inequality with unentangled photons
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Anton Zeilinger***, Shining Zhu'#, Xiao-Song Ma""%7*

Violation of local realism via Bell inequality—a profound and counterintuitive manifestation of quantum theory
that conflicts with the prediction of local realism—is viewed to be intimately linked with quantum entanglement.
Experimental demonstrations of such a phenomenon using quantum entangled states are among the landmark
experiments of modern physics and paved the way for quantum technology. Here, we report the violation of the
Bell inequality that cannot be described by quantum entanglement in the system but arises from quantum indis-
tinguishability by path identity, shown by the multiphoton frustrated interference. By analyzing the measure-
ment of four-photon frustrated interference within the standard Bell-test formalism, we find a violation of Bell
inequality by more than four SDs. Our work establishes a connection between quantum correlation and quantum
indistinguishability, providing insights into the fundamental origin of the counterintuitive characteristics ob-
served in quantum physics.
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