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Fig. 1 Relevant energy level diagram: Solid line,

transition for the coupling field; dotted line:

transition for the signal field.
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Fig. 2 Experimental setup,S: Signal pulse; W/R: Coupling light; P: linear pump light; OSF: Optical spectral

filters; D: C5331 detector; a: Angle between signal and coupling light.
B2 ZBKREAE,S:F5H(Signa); W/R:$8E M (Coupling) ; P 28 4R 3 I )6 ; OSF : & 3 R 4t (Optical
spectral filters) ; D: C5331 M BF; . FEREWMEHZHMTA.
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Fig. 3 Relevant energy level diagram,a, Atomic level scheme with a weak magnetic field, b, Atomic level

scheme with a 13. 5 G magnetic field
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Fig. 5 Contrast diagram between lifetime curve
(dots) and Spin-wave length curve (square)
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The Investigation of Relationship between Quantum Storage

Lifetime and Spin-wave Length

XU Zhong-xiao, CHEN Lirong, LI Ping, WEN Yafei, WANG Hai

(The State Key Laboratory of Quantum Optics and Quantum Optics Devices ,
Institute of Opto Electronics, Shanxi University, Taiyuan 030006, China)
Abstract: With the electromagnetically induced transparency (EIT) dynamics, we realized the storage and
release of optical signals in ¥ Rb cold atoms. We realized the change of Spin-wave length when varing the
angle between signal and coupling light. Based on this, we studied the relationship between the storage
lifetime and the Spin-wave length. Experimental results showed that the storage lifetime increases
(decreases) with the length of Spin-wave (angle). When the spin-wave length exceeds 2. 2 mm (the angle
between signal and coupling light less than 0. 02 degree) , the storage lifetime can reach 2. 4 ms.

Key words: long lifetime; spin-wave length; cold atomic ensemble



