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Unconditional entanglement swapping of continuous variables
——quantum teleportation of entangled state

XIE Chang-De’ JIA Xiao-Jun SU Xiao-Long PAN Qing GAO Jiang-Rui PENG Kun-Chi
The State Key Laboratory of Quantum Optics and Quantum Optics Devices
Institute of Opto-Electronics Shanxi University Taiyuan 030006 China

Abstract A pair of entangled states of light with classical coherence and independent quantum
fluctuations has been produced from two home-designed and home-made non-degenerate optical para-
metric amplifiers. Utilizing these entangled states we have experimentally demonstrated unconditional
entanglement swapping for continuous variables i. e. quantum teleportation of an entangled state.
Based on the direct detection of Bell states and entanglement collapse two optical beams which have
never directly interacted with each other are entangled together. The degrees of quantum correlation
resulting from the entanglement swapping have been determined by direct measurement to be 1.23dB
and 1. 12dB below the shot noise limit for the amplitude and phase quadratures respectively. The
theoretical calculation and experimental measurements are in reasonable agreement.
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