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Electromagnetically Induced Transparency and Electromagnetically

Induced Absorption in *’ Rb Bose-Einstein Condensate

YANG Guang-yu"'?, CHEN Liang-chao""*, MI Cheng-dong'?,
WANG Peng-jun'?, ZHANG Jing'*

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

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

Abstract;: We have observed electromagnetically induced transparency and electromagnetically induced
absorption in the D; line of * Rb Bose-Einstein condensate by taking the A-type three level structure
consisting of the hyperfine of D, line and ground state hyperfine line as the object of study. We combine the
Frequency stabilization of saturation absorption and optical phase-locking loop techniques for providing
stable probe light field and coupling light field, which finely modulate the frequency of probe light and
coupling light. By scanning the {requency of probe light, the spectrum of atoms absorption can be plotted.
Furthermore, considering of characteristics of poor antr-interference of BEC, absorption imaging is used to
reflect the absorption characteristics of the probe light. It is found that there are three different types of
transition involving of n.6  and 6" due to the presence of Zeeman effect. These three different types of
transitions are composed of A-type three-level structure and similar M-type four-level structure, which play
key roles in electromagnetically induced transparency and electromagnetically induced absorption. The
combination of ultra-cold atoms and electromagnetically induced transparency with electromagnetically
induced absorption plays an important and positive role in the research of information storage and light speed
reduction,

Key words: electromagnetically induced transparency;  electromagnetically induced absorption;  Bose-

Einstein condensate



