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Fig. 1. (a) The first-order rogue wave solutions (13) of the
nonlocal NLS equation (2) with parameters c = 2/5,
c; =2/5, 0 =0; (b) plot of the first-order rogue wave
solutions along t=0 with parameters ci’ =c; =0,
zo = —10 (Blue solid line), ci*' =c¢; =1/5, 0 =0 (Red
short dotted line), ci*' =c¢; =2/5, 0 =10 (Black long
dotted line).
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Fig. 2. (a) Changes in the maximum of the second-order rogue wave |uz(zo,0)| along ¢f = c; ; (b) pot of the second-order rogue
waves along t =0 with different parameters: ci’ =c¢; =0, zo =—10 (Blue solid line), c'l" =c; =1/5, 20 =0 (Red short
dotted line), ci" =c; =1/4, zo0 = 10 (Black long dotted line); (c¢) fundamental pattern of the second-order rogue wave solution
|uz| with parameters c'l" =c; =1/10, cg' =c3 = 0; (d) triangle pattern of the second-order rogue wave solution |uz| with para-

meters ¢f = ¢ =1/10, ¢ = —c; = 10.
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Fig. 4. The left column is double ring pattern of the fifth-order rogue wave with parameters c7i = £10000 and the other paramet-

er being zero. The right column is double ring pattern of the sixth-order rogue wave with parameters 03: = £10000 and the other

parameters being zero.
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SPECIAL TOPIC—Nonlinear system theory and its frontier applications

General higher-order rogue waves in the space-shifted
PT -symmetric nonlocal nonlinear Schrédinger equation”
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Abstract

General higher-order rogue wave solutions to the space-shifted P7 -symmetric nonlocal nonlinear
Schrodinger equation are constructed by employing the Kadomtsev-Petviashvili hierarchy reduction method.
The analytical expressions for rogue wave solutions of any Nth-order are given through Schur polynomials. We
first analyze the dynamics of the first-order rogue waves, and find that the maximum amplitude of the rogue
waves can reach any height larger than three times of the constant background amplitude. The effects of the
space-shifted factor zo of the PT -symmetric nonlocal nonlinear Schrédinger equation in the first-order rogue
wave solutions are studied, which only changes the center positions of the rogue waves. The dynamical
behaviours and patterns of the second-order rogue waves are also analytically investigated. Then the
relationships between Nth-order rogue wave patterns and the parameters in the analytical expressions of the
rogue wave solutions are given, and the several different patterns of the higher-order rogue waves are further
shown.
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hierarchy reduction method
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