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Biicklund transformation for the higher-order Heisenberg equation
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[ Abstract] The higher-order Heisenberg equation is a significant model in the fields of nonlinear science and
mathematical physics. The study of its solution structures and dynamical behaviors has always been a hot research
area. In this paper, we first construct Backlund transformation for the higher-order Heisenberg equation, and then by
applying it to a trivial solution, we successfully generate breather and soliton solutions. Through detailed analysis,
we reveal that the trajectory curve of these solutions on the unit sphere exhibits a sequence of self-intersection points,
which finally converges toward the north pole. The results of this paper provide a new insight into its solution
structures and dynamical behaviors, and hold significant reference value for related research in nonlinear science and
mathematical physics.
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