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Abstract

In this paper, we study the two-component Schrédinger equation. Under the cubic nonlinear self
attraction, we introduce a special coupling action spiral potential well. The two components are
coupled in spiral form. Through calculation, we get three stable mode solitons of the system,
which are L soliton, M soliton and R soliton. We find that the mode of soliton can be switched by
adjusting the rotation speed. At the same time, we also discuss the influence of rotational velocity
and component coupling strength on the soliton wave function and soliton distribution.
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Figure 1. Coupling cylindrical thin waveguide shell
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Figure 2. Potential well function
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Figure 3. Three modes of soliton solution (®, =0 )
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Figure 4. Three modes of soliton solutions (®, >0)
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Figure 5. The real and imaginary part of the wave function graph

B 5. KRB EERE

W s fis, WEIG ERE, LINT MICTH R ILTBBp A8, SR A X B 7
Rl T i B M B B 2 I [y, 6] OB L, AT RO BRI, 1) 5 IR T U B 4K ¢ O R
RSB BB MLy BT IRTEER) o L 90382 R M R R B BR P, 5, (Im [y, 4] < 0) 2 1)5 R AT
3 R O R B0 6 MU A TE R P, (T [, 6] 2 0) = 1), T M 10T B K0 P BRI 56 T o
DX, KRBT — A . FRATH R A p R F RO ik,

o= |¢| e’,p= arctan[gz%z%j (6)

Horb, o USRS . NIRBREGR AR A EE, L A0TSR A g, M5 A RBO S, R TR
K gy AR IEATYIERL, M0 M KT R HL @y, (R A1 LR A AR I P

3.2. FRREERR
IR, BRATKIL R RS R BRI BRI REEN, HE2F UM RiudE, &

DOI: 10.12677/pm.2021.114065 521 R


https://doi.org/10.12677/pm.2021.114065

FREEYE, WA

FEARR IR P 2 R AT LR, BATRRZ 0 M AT, HLBTEanE 6 Fros. % —S1EREREE D M 4L
THIBIEE, FTUERIHBIE S M T IEA A, AR R M 45 RS os A sl B A LB A A —
X RERUE, IXRWIO8 M AT A AR R G AL ) I AR AT RE S R AR AR OIS, LT A i P U A6 E 1K
g BATATLAE 208 MO A% fnad R b e R AR A ST T a7 T O 6 0 Jar w1 380 4 2 s A
T3 T, AT R A AT I U pR BE AR i R R A R A AR e M, OB AR 50T B A KT8
B E R 2 D M ICT A @ PR AT 45 5, R 14 S 75 10 R A7 A2 TROBR K R ARFALE (B, X 3R
BB AT E, HOR AT GBS =3I rR, XEREEIITERYIE . P M IUT A7 R
AT, B SRR RSB, BT SRR, ATUATURL, X T M AT, LK
THIR AT RS

4 20 25
—_ 2
Sl s 20 i
o 1
— 2 15 i — 2
) 10 I%, i Il
g 10 N
1 P
5 ‘ 5 i
s 0 \ !"/\‘\‘
2 0 > 2 0= 0 2
0 0
2 2 2
(o]
A1 = 1
S S ° S
2 o * 1 2, 0} OIS 2, 0 CTT
g & ° <
= E . I
(o]
2= ‘ 2 2
-200 -100 0 2200 -100 0 100 200 2200 -100 O 100 200
Real (W) Real (W) Real (W)

1000

800
N 600
400

200

1000)
800
600

400
200

1000

800
N 600
400

200

1000
800
600
400
200

1000,
800
600
400

200

2 20 2 20 2
X X
T il 1o
Figure 6. Pseudo M soliton
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Figure 7. Waveforms of soliton at different rotation speeds
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Figure 8. The effect of coupling on soliton
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