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Abstract

We have studied the modulation instability (MI) and solitons propagation in a
photonic-crystal waveguide with nonlinear line defect. By tight-binding theory, we consider
the coupling effects up to the third order nearest-neighbor defects and obtain the discrete
nonlinear evolution equations as a new extended nonlinear Schrodinger equation (NLSE).
Solving this equation, MI and MI gain can be analytically determined. We can find the
phenomenon of gain suppression when nonlinear coefficient y < 0 and this is a big different
from the gain profile in general. On the other hand, we do the simulation by the 4™ order
Runge-Kutta method to consistent our analytic solutions and we can observe Ml and soliton

propagation in the spatial and time domains. The results of analytic solution and simulation



are the same. Besides, we also summarize the conditions of forming solitons and some

particular behaviors in soliton propagation by our simulation.
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