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Abstract

The formation environment and the evolution of dark soliton with environment parameters are investigated by
using the electromagnetically induced transparency effect produced high dispersion and nonlinearity. To improve the
stability and operability, a dual-well semiconductor is used. Combining the quantum theory and the classical field
theory, we derive the nonlinear Schrodinger equation to describe the formations and evolutions of wave and soliton. It is
demonstrated that the dark soliton can form and propagate in the medium when the medium is anomalously dispersive
and cross phase modulation is negative simultaneously, and that in the evolution of the soliton, the width, gray scale
and phase are related to each other, the smaller the pulse duration, the bigger the gray scale is and the faster the growth
is. In addition, the modulation instability of the nonlinear system is analyzed, and the gain spectrum of the nonlinear

system is also discussed.
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