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Abstract

In this paper, we study the breather molecule and its state transition mechanism in the fifth-order
integrable nonlinear Schrédinger equation. Based on the Darboux transformation method, the
second-order breather solution of the equation is given, where a stable structure of bound states,
i.e., the breather molecule, is formed when the group velocities of two breathers resonate. We
discuss the transition conditions for the breather atoms in the breather molecule and obtain dif-
ferent types of transition wave molecules. Finally, we analyze the effects of the phase parameters
0, and u, onthe shape as well as the position of the transition wave atoms.
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Figure 1. (a) The propagation of the breather molecule on a plane wave background; (b) is the corresponding density plot
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Figure 2. State transition of a breather molecule (a breather is transformed into an anti-dark soliton).
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Figure 3. State transition of a breather molecule (a breather is transformed into a multi-peak soliton).
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Figure 4. State transition of a breather molecule (a breather is transformed into a periodic wave).
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Figure 5. The effects of parameters ¢, and x, on multi-peak soliton, respectively
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