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Storage and Retrieval of Quadrature Values of
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TIAN Long,LI Shujing” , WANG Hai
(1. State Key Laboratory of Quantum Optics and Quantum Optics Devices , Institute of Opto-Electronics
Shanzi University , Taiyuan 030006 ,China;

2. Collaborative Innovation Center of Extreme Optics,Shanxi University » Taiyuan,Shanxi 030006 ,China)

Abstract: We experimentally realized storing and retrieving quadrature components of coherent state in a
warm rubidium vapor by dynamic electromagnetically induced transparency. Balanced homodyne detection
measurements on the input and retrieved signals are made to measure the quadrature components of coher-
ent light state. We measured the quadrature components as a function of local oscillator phase with three
different input signal photon levels and the retrieved signals at different storage time. The experimental re-
sult indicated that the amount of quantum noise of quadrature components was distributed evenly in time
and the amplitude of quadrature values is increase with increasing the input signal photon level. Besides
that, the lifetime of quantum memory for quadrature components is 32 pys.
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B-4. polarization beam splitter; AOM1: 1. 7 GHz acousto-optic modulator; AOM2-4. 200MHz acousto-optic modulators;

FR: Faraday rotator; GLP1-2; Glan-laser polarizers; PD: Photodetector; HWP: Half wave plate

Fig. 2 Experimental set-up
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(a) and (b), (¢) and (d), show the quadrature measurement results as a function of local oscillator phase
for input signal and retrieval signal at 10 ps, respectively, with a mean input photon number of 1. 1 and
9. 1. The mean photon number is normalized to the vacuum. The solid lines are fitted curves.
The plots each show 5,000 pulse quadrature measurements
Fig. 4 Quadrature measurement results as a function of local oscillator phase with different input photon number
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Fig.5 Quadrature measurement results as a function of local oscillator phase for input signal,
retrieval signal at 10 ps,30 ps and 60 ps,respectively, with a mean input photon number of 3.
The mean photon number is normalized to the vacuum. The lines are fitted curves
The plots each show 5,000 pulse quadrature measurements
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Fig. 6 Retrieval efficiencies versus storage time ¢ with a mean input photon number of 3
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