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Symmetry breaking of soliton in parity-time symmetric saturable

nonlinearity waveguides

Gao Yaqin', Li Pengfei®

(1.College of Applied Science, Taiyuan University of Science and Technology, Taiyuan 030024 ,China;
2.Department of Physics, Taiyuan Normal University, Taiyuan 030031, China)

Abstract : Based on PT-symmetric saturable nonlinear waveguide model, we study the phenomenon of symmetry break-
ing. The existence of stationary solutions are analyzed. It is found that there exist the PT-symmetric fundamental soliton and
high-order soliton. When the soliton power increases, solitons with asymmetric profiles appear in the system. Then, stabilities
of PT-symmetric and asymmetric solitons are investigated by using the method of linear stability analysis, the results indicate
that the symmetry breaking of solitons are triggered by the instability of PT-symmetric fundamental soliton, and this leads to
asymmetric solitons in the system. Finally, we study the dynamical properties with different stabilities. It is found that PT-
symmetric fundamental solitons are unstable with oscillatory amplitudes when the soliton power exceeds the symmetry breaking
point. However, the corresponding PT-symmetric high-order solitons as well as asymmetric solitons are robust.

Keywords : PT-symmetry;saturable nonlinearity;soliton; symmetry breaking
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