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Experimental Investigation of Entanglement and Bell-type Inequality
of Generalized Greenberger-Horne-Zeilinger States
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(Shandong Provincial Key Laboratory of Multi- photon Entanglement and Manipulation ; Department of Physics
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Abstract; Three qubits entanglement and Svetlichny inequality of generalized Greenberger-Horne-
Zeilinger states were measrued. Based on the density matrix of the generalized Greenberger-Horne-
Zeilinger states, the degree of tripartite entanglement was calculated. Through the experimental
investigation of the three qubits generalized Greenberger-Horne-Zeilinger entanglement and Svetlichny
inquality, the relation between the entanglement and nonlocality property was obtained. The results show
that the three-body entang lement measurement valuse are lonsistent with the theoretical values within
the limits of experimental error. The expectation values of Svetlichny operator are consistent with the
theoretical results. The nonlocal properties are closely related to the degree of the entangled system. The
nonlocal properties decrease as the entanglement derates.
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Table 1 Experemental value of Svetlichny inequality

1+1 1+21+41:6 1:81:101:14 1:201:60

Concurence 1 0.889 0.64 0.489 0.395 0.331 0.249 0.182 0.065
S(Exp) 4.541 4,188 3.581 3.009 2.701 2.528 2.917 3.177 3.456
S-error  0.043 0.046 0.054 0,057 0.058 0.061 0.027 0.035 0.029
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