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Fig. 1 The generation and detection system of EPR entangled beams
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The measured EPR correlation variances. (a): amplitude sum variance, (b) : phase difference variance.
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Fig.3 The instantaneous quantum correlation of signal and idler beam,
(a) : amplitude quadrature, (b) . phase quadrature.
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Fig.4 The correlation between quadratures of EPR beams,
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Fig.5 The quantum correlation after the idler beam delayed,
(a) : amplitude quadrature, (b) . phase quadrature
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Experimental Testing of Time-domain Quantum

Correlation of EPR Entangled Beams

JIN Xiao-li, WANG Yu, SU Xiao-long, PENG Kun-chi

( State Key Laboratory of Quantum Optics and Quantum Optics Devices, Institute of Opto-electronics, Shanxi
University, Taiyuan 030006, China)

Abstract: We measured the quantum fluctuations of the quadratures of signal and idler beams of EPR

entangled beams in time domain directly by using the homodyne detection system and data acquisition system,

and demonstrated intuitively the quantum correlations between two optical beams. By delaying one of the EPR

entangled beams, we verify that if the measurements on the signal and the idler beams are not synchronal, the

correlations between them will decrease and finally vanish. The presented experimental method can be utilized

in developing quantum key distribution with continuous variables, experimental preparation of non-Gaussian

state and entanglement purification.

Key words: EPR entanglement; quantum correlation; non-degenerate optical parametric amplifier
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