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Vector rogue waves in a cold atomic gas via electromagnetically induced transparency

Qin Lu'", Feng Xuejing', Jiang Yajing'", Qi Wenrong', Tian Hongjuan'®, Zhao Xingdong'*,
Xia Shiqiang', Yang Chunjie', Zhang Jicai'", Gao Yufeng', Zhu Zunlue', Liu Wuming®

(1. a. School of Physics; b. School of computer and Information Engineering, Henan Normal University, Xinxiang 453007, China;

2. Laboratory of Condensed Matter Theory and Materials Computation. Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Optical rogue waves, like strong wave packets that appear in oceans, are giant ones corresponding to large-
amplitude. Nonlinear Schrodinger equation is used as a simple model to study optical rogue wave. The multi-component coupled
nonlinear Schrodinger equation can be used to study vector rogue waves with different polarization components. We propose to
use electromagnetically induced transparency (EIT) to realize vector optical bright-bright rogue waves, dark-dark rogue waves
and bright-dark rogue waves in cold atomic system, and to study the mechanism of optical strange rogue by using modulation
instability. It will help us to have a better understanding of the nature of instability and dynamics of nonlinear systems. The re-

sults obtained may have potential applications in optical information processing and transmission.

Keywords: ultra-cold atom; optical rogue waves; electromagnetically induced transparency; modulation instability
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