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Fig. 1. One-order line rogue wave |u|respectively at the propagation distance z = —3,0,1: (a), (b), (c¢) Three-dimensional plots;
(d), (e), (f) the corresponding contour plots in the z-y plane; (a), (d) A = 1.45; (b), (e) A = 4.24; (c), (f) A = 1.71.
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(b), (e) A =17.32; (c), (f) A=1.93

Fig. 2. Two-order line rogue wave |u|respectively at the propagation distance z = —3,0,1: (a), (b), (c) Three-dimensional plots;
(d), (e), (f) the corresponding contour plots in the z-y plane; (a), (d) 4 = 1.58; (b), (¢) A = 7.32; (c), (f) A = 1.93.
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(e) A =3.99; (c), () A=1.69; ZHwo=~=80=1,9 =0 =o=06=0,u=100

Fig. 3. Two-order line rogue wave |u|respectively at the propagation distancez = —3,0, 2: (a), (b), (¢) Three-dimensional plots;
(d), (e), (f) the corresponding contour plots in the z-y plane; (a), (d) A = 1.52; (b), (e) 4 = 3.99; (¢), (f) A = 1.69; the parameters
arewp =7 = Bo = 1,50 =Co = o =3 =0, u = 100.
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B 4 ABABFEES 2 = —1.5, — 0.635, 0.5 B "By IRILHE [u|  (a), (b), (¢) ZHEE; (d), (e), (f) MW -y W AL A (a), (d) A
= 1.80; (b), (e) A =5.81; (c), (f) 4 =2.23; Z8 wo =~v=Po=1,60 =C(o =0 =p=0,6 =100

Fig. 4. Two-order line rogue wave |u|respectively at the propagation distancez = —1.5, — 0.635, 0.5: (a), (b), (¢) Three-dimension-
al plots; (d), (e), (f) the corresponding contour plots in the z-y plane; (a), (d) A = 1.80; (b), (e) A = 5.81; (c), (f) A=2.23; the para-
meters arewg =y = Bo = 1,60 = Co = po =1 = 0,5 = 100.

B 5 BB E 2 =005 1.0 LB HE ju|  (a), (b), (c) =4EE; (d), (e), (f) X R a-y i EEFEE; (a), (d) A = 2.76;
(b), () A = 4.36; (c), (f) A =2.78; Z% wo = =Po = 1,50 = o = po = 0, u = 40,5 = 20

Fig. 5. Two-order line rogue wave |u|respectively at the propagation distancez = 0,0.5,1.0: (a), (b), (¢) Three-dimensional plots;
(d), (e), (f) the corresponding contour plots in the z-y plane; (a), (d) A = 2.76; (b), (e) A = 4.36; (c), (f) A = 2.78; the parameters
arewg =y = Po = 1,60 = (o = o = 0,4 = 40,6 = 20.
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Fig. 6. Two-order line rogue wave |u|respectively at the propagation distance z = —1,0.29,1.5: (a), (b), (¢) Three-dimensional plots;
(d), (e), (f) the corresponding contour plots in the z-y plane; (a), (d) A=2.76; (b), (e) A = 4.53; (c), (f) A = 1.72; the parameters

arewo = = Bo = 1,60 = (o = ¢o = 0, p = 20,6 = —20.

B 7 AEARIEE 2 = —1.5, — 0.295, I By FE |u|  (a), (b), (c) =4 (d), (), (f) Xt R -y 0 EAIHEE A, (), (d) A
1.72; (b), (¢) A = 4.39; (c), () A = 2.39; B8 wo =~ =Bo = 1,50 = o = o = 0, p = —20,8 = 20
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Fig. 7. Two-order line rogue wave |u|respectively at the propagation distance z = —1.5, — 0.295, 1: (a), (b), (¢) Three-dimensional
plots; (d), (e), (f) the corresponding contour plots in the z-y plane; (a), (d) A = 1.72; (b), (e) A = 4.39; (c), (f) A = 2.39; the para-

meters arewg =7 =LFo =1, 50 =0 =¢o =0, p = —20,6 = 20.

084204-7


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 3B =% R Acta Phys. Sin.

Vol. 71, No. 8 (2022) 084204

[l
o e o

10

oS = N W AR oty N

Kl 8 1Ez=O0R, —BAr&RE |ulfE -y P EAFSE Yy FIIES  (a) =15 () v=3;(c) v=6;(d) v=10; (e) v = 15;

(f) v =20

Fig. 8. One-order rogue wave |u|in the z-y plane under the differentyat the propagation distancez =0: (a) v =1; (b) v =3;

(c) ¥=165(d) v=10;(e) v=15; (f) v=20.
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Abstract

The search for the excitation of two-dimensional rogue wave in a (241)-dimensional nonlinear evolution
model is a research hotspot. In this paper, the self-similar transformation of the (2+41)-dimensional Zakharov
equation is established, and this equation is transformed into the (141)-dimensional nonlinear Schrédinger
equation. Based on the similarity transformation and the rational formal solution of the (1+1)-dimensional
nonlinear Schrodinger equation, the rogue wave excitation of the (2+1)-dimensional Zakharov equation is
obtained by selecting appropriate parameters. We can see that the shape and amplitude of the rogue waves can
be effectively controlled. Finally, the propagation characteristics of line rogue waves are diagrammed visually.
We also find that the line-type characteristics of two-dimensional rogue wave are present in the z-y plane when
the parameter v = 1. The line rogue wave is converted into discrete localized rogue wave in the z-y plane when
the parameter v # 1. The spatial localized rogue waves with short-life can be obtained in the required z-y plane
region. This is similar to the Peregrine soliton (PS) first discovered by Peregrine in the (1+1)-dimensional NLS
equation, which is the limit case of the “Kuznetsov-Ma soliton” (KMS) or “Akhmediev breather” (AB). The
proposed approach to constructing the line rogue waves of the (2+1) dimensional Zakharov equation can serve
as a potential physical mechanism to excite two-dimensional rogue waves, and can be extended to other (241)-

dimensional nonlinear systems.
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