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Continuous-variable three-color tripartite entangled
state generated by a non-degenerate optical
parameter oscillator™
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Abstract

The quantum correlations between the output signal, the output idler and the reflected pump fields generated by non-degenerate
optical parametric oscillator operating above the oscillation threshold are theoretically calculated with the semi-classical formulae.
According to the multipartite entanglement criteria for the continuous variables, proposed by P. van Loock and A. Furusawa, the
calculated results prove the existence of the quantum correlations between the amplitude and the phase quadrature for the three optical
fields, i. e. they form a tripartite entangled state. We numerically calculate the dependence of the entanglement on the physical
parameters of the optical oscillator and find the optimum operating conditions of the oscillator to produce the three-color tripartite
entangled state, which provide the direct references for the design of the continuous variable multipartite entanglement generation

systems.

Keywords: continuous-variable, non-degenerate optical parameter oscillator, three-color tripartite entangled state
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