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Fig. 1 (a) The experimental setup; (b) The scheme of energy level.
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Fig. 2 The normalized transmission spectrums of the probe and conjugate lights when the one-photon detuning is zero.
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Fig. 3 The relations between the gain and the one-photon detuning at different temperatures.
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Fig. 5 The normalized pulse amplitudes of the probe and conjugate pulses when
the two-photon detuning are zero (a) and —8. 4 MHz (b).
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Simultaneous Slow Light Propagation of Two Pulse Beams

Based on Resonant Atomic System of Double-lambda

JIANG Qi-chang' ?, LIU Chao', LIU Jin-hong', ZHANG Jun-xiang'

(1. The State Key Laboratory of Quantum Optics and Quantum Optics Devices ,
Institute of Opto-Electronics, Shanxi University, Taiyuan 030006, China;

2. Departments of Physics and Electronic Engineering , Yuncheng College s Yuncheng 044000, China)

Abstract: The characteristics of simultaneous slow light propagation of the injected probe and generated
conjugate pulses were investigated experimentally in a double-lambda resonant atomic system. Firstly, the
pump light was fixed on the hyperfine transition of F=4—>F" =3 and the probe light was scanned around
the transition of F=3—>F =3 of Cs D1 line. The 110°C optimum temperature for the maximum gain is
obtained by analyzing the gain properties of the probe and conjugate lights. Finally, the dependences of
delay time of the probe and conjugate pulses on the two-photon detuning were studied with 365 ns injected
Gaussian pulse. By adjusting the two-photon detuning, the delay time of the probe pulse can rise from 40
ns to 343 ns, corresponding to the group velocity decrease from 1 875 km/s to 219 km/s. At the same
time, the delay time of the conjugate pulse can increase from 12 ns to 159 ns, corresponding to the group
velocity decrease from 6 250 km/s to 472 km/s.
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