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Approximated breather solution of the time-dependent Peierls equation
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Abstract: Breather is an important nonlinear vibration mode that widely exists in many nonlinear mod-

els. In this paper, the approximate breather solution of the time-dependent Peierls equation is presen-

ted, and the correctness of the breather solution is verified by numerical simulation. The results show

that the proposed solution is really a breather of the dynamical Peierls equation, and the breather solu-

tion can be viewed as a bound state of dislocation and anti-dislocation.
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Fig. 1 Evolution of the approximated breather solution in a period
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Fig. 2 Periodic vibration of the atomlocated at the center of the breather: (a) the vibration of 50 units of time, (b) vibra-
tion in 5 periods
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Fig. 4 Effect of the parameter K on the breather mode
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