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Abstract

In the nonlinear science, the soliton theory plays a significant role. The development of the soliton
theory which has become the main instrument to solve nonlinear partial differential equations,
has opened up a new direction for the study of nonlinear science. Specially, some nonlinear mod-
els involved in the fluid mechanics, the nonlinear optics, the plasma physics and other fields of
natural science, can be described by the soliton equation. But with the development of optical
pulse pressing technology, the perturbation of light pulses by some higher-order effects becomes
prominent. In order to get more complex and obvious pulse phenomena, some soliton solutions
and breather solutions of higher-order nonlinear Schréodinger and Maxwell-Bloch coupling equa-
tion are found by using the method of Darboux transformation. The results indicate that this ap-
proach is still simple and efficient for solving nonlinear evolution equation, and the breakthrough
to higher order has been achieved at the same time. In the first section, we get the Lax pair of 4th
order NLS-MB equation and find the corresponding darboux transformation. In the second section,
the solutions of single- and double-solitons have been obtained and their figures are plotted. In
the third section, single- and double-breathers solutions have been obtained and figures of the
solutions are plotted. In the fourth section, the conclusions have been obtained.
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Figure 1. Evolution of the one-soliton solutions of Eqs.(3) via Expressions(17), (18), (19). The parameters adopted here are:
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Figure 2. Evolution of the two-soliton solutions of Equation (3) via Expressions (24), (25), (26). The parameters adopted
here are: Al=1+i,A2=-1+i,a=1/20,y =1/16, w=1/1000
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Figure 3. Evolution of the Akhmediev breathers. The parameters adopted here are: 1=i,a=0.7,m=1,n=0,w=6,
a=1/60,y=1/8
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Figure 4. Evolution of the Ma breathers. The parameters adopted here are: 1=0.5i,a=1,m=1,n=0,w=4,a=1/2,y =1/4
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Figure 7. Evolutions of the Akhmediev breathers and Ma breathers. The parameters adopted here are: a=1,m=2,n=0,
w=2,a=1/20,y=1/4, A1=1.1i, A2 =—-0.5i
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