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Measurement of entangled state of light with non-degenerate
frequency utilizing non-balanced fiber
Mach-Zehnder interferometer”

Shang Ya-Na Wang Dong Yan Zhi-Hui Wang Wen-Zhe Jia Xiao-Jun' Peng Kun-Chi
( State Key Laboratory of Quantum Optics and Quantum Optics Devices , Institute of Opto- Electronics ,
Shansi University , Taiyuan 030006, China )
(Received 14 September 2007 ; revised manuscript received 19 October 2007)

Abstract
The dependence of the quantum correlation of twin beams generated from a non-degenerate optical parametric oscillator on
the analysis frequency was theoretically studied with semi-classical method. It was pointed out that the quantum entanglement is
higher at lower analysis frequency. By means of a pair of unbalanced fiber Mach-Zehnder interferometers, the correlation noise
spectrum of the intensity-difference and the phase-sum of twin beams with non-degenerate frequencies and total power of 20 mW
were experimentally measured, which were 3.1 and 1.3 dB below the corresponding shot noise limit at 2 MHz, respectively. The

experimental results are in agreement with the theoretical predictions.

Keywords: optical parametric oscillator, twin-beams, fiber Mach-Zehnder interferometer
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