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Fig. 1. The asymptotic processes of the magnetic component m3 in the limit processes p — Agsks and v = ks\/m in Eq. (3),
where the parameters are as follows: 4, = 0.9, k, = 1: (a) x = 0.82; (b) u = 0.89; (¢) u = 0.89999; (d) u = 1.1; (e) . = 0.96; (f) u =

0.9001, respectively.
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Fig. 2. The graphical evolution of rogue waves for the magnetization m = (m1,ma, m3) in Eq. (3) and (7), i.e., bright rogue
waves (a)—(c) and dark rogue waves (d)—(f). The parameters are as follows: As =+/3/2,ks = 1.5,v = ks\/1 — A2, and
p = £0.75v/3 with the sign & corresponding to the bright and dark rogue waves, respectively.
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Fig. 3. The formation of magnetic petal in the component
mg of Eq.(3) under the special condition of A, = 1,
w— Asks, v = ks\/@ . The parameters are as follows:
As=1,ks =0.9, 1 =0.8999.

4 BB A R R G T R

TEIXANTRIT, A% 1 F e AL HL AL gk 3l T 4%
i) SRR G AN R ZE T ORGP 3l 1, SR s B0
Tife (1) AR, D TIREIXAS H Y, 7 250
iR (1) fi— 2L A AR 4. D7/ (1) A PiA

FEARRA, BV H BER A S 1 I, X AR
ARG TREE RS MRS . PRI, 745 1) 5
PEG LT LAGIA—5 BRI pREL g 401G AL o B
Hora, Bl g = my +im, fm? =1 |q|?. TEHIE
TCRH e AR L) 26 F T, 58 (1) AT LA AR B
AR Stk i v T R 2

0q ¢ 1 ., .. 0Oq
IE = ®r + §(J|Q| +1AJ% — woq, 9)

Hrfwy =1+ hex/ (Hy/Ms — 4r). ARIEHTTAIREN Y
AT AR AR, R (9) BT IR 25 2 b s
S 5502 L e B A A ) SRS LT 1 B Dk
FEVE NPT T g = Acem(kermwet) HH o, il K
A3 R JCEE AN R R e E AR, ]
DAAS B HAT WP AR 1 DI fif 3.

525 m RS 2L, 7RG A A 1 = A B
v =~k BT, AT A E] R O R e R
(1 < Ac) FEIME LR (11 > Ao), XFERBCTIK
SEVTHIPFIAT R i SEBAR R RAE. 7Ry = —ke 5544
T, BURBR iy = A7 (F1AF) 30T W R [ B ¥
HEAT R G BR 2 0 — A, B SR R
0%, B

017501-5


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

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 1 (2020) 017501

4(1—itA?)

= A%
Q= Ae 12A21) + 2z A2 + ¢

, (10

Hd, o=wt—ka, n=A%+ A2 + 4k2 — 4Ak,
C=Ay—2ke, e =1+ 22A2. 72 (10) I BB
Y BURURAE. REHRT N A EE 75 5% ) b [ FR SRR B
I SR ME R Ag = 3A.. XWRRFEz=0/Mt=0
i, JEdsi sE A iR, Wikl 4 Fos, £ T 5 (10)
FIREBE D A SE B, 24 g FEIT AR, 4R % i AR
B DYy SR AT I RETR T S
i, & 4 BRI RIE THE u — A, IIfs By 22
W, BB R PR B R, I REIR T
H M g> = 9A2. R T IR AR R B 48 K 2
AR R 5, A TR 2 BE I oA, LA S T
2 (A AR e, X B BB A H R pg (2, t) =
g1 (2, 8)|° — |qu(z = o0, t)|°.

0.6

Rogue wave

05F ---

04f T

0.3

Pq

0.2

0.1f

ol ~ /

-0.1 : : :
-10 -5 0 5 10

B4 ARG SE p T 8RR %5 B 43 A 1 521, 3 Rl AR
0.09 2 0.29 8] K& 0.05. 1 P&l Ay 3% 3801 B I 14 1% 91 7 5 %
HRSHN A =02,A)=k. =01

Fig. 4. The magnon density distribution against the back-
ground for the different parameter p;, which ranges from
0.09 to 0.29 in 0.05 stepsi®. The inset figure is the magnon
density distribution against the background for the excited

formation of magnetic rogue wave. Other parameters are
Ac=0.2,A) =k =0.1.
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Rogue wave solution in ferromagnetic nanowires
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Abstract

In this paper, we introduce some new excited states of magnetization in ferromagnetic nanowires, including
Akhmediev breathers, Kuznetsov-Ma soliton and rogue wave in isotropic ferromagnetic nanowires, and rogue
wave in anisotropic ferromagnetic nanowires driven by spin-polarized current. The isotropic case demonstrates a
spatial periodic process of a magnetic soliton forming the petal with four pieces and a localized process of the
spin-wave background. In a limit case, we get rogue waves and clarify its formation mechanism. In the case of
anisotropy, it is found that the generation of rogue waves mainly comes from the accumulation of energy and
rapid dispersion in the center. In addition, rogue waves are unstable, the spin-polarized current can control the
exchange rate of magnons between the envelope soliton and the background. These results can be useful for the

exploration of nonlinear excitation in Bosonic and fermionic ferromagnet.
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