, 2 12 (2000 12 )
Applied Mathemétics and Mechanics

:1000- 0887 (2000) 12-1238-09

( , 100080)
( )
Miles —_—
Schrodi nger , . Miles
a , , a , Laedke
; ; Schrodi nger ;
0353.1 A
1] 1984

2cm

1984 Laraza  Puttermant?

Schrodi nger , : Miles'®!
Schrodinger
i(k +0r) +Brx + B + A r|)r+yr” =0,
T ol ;A,B By

Miles (1)

yr',

L aedke!*] Miles (1), :
2000-01- 03

(19572071) ;
(1939 ) |,

1238

D



i 1239
(5] (6]
[7] [8.9]
[10,11]
[12], [13],
, Schrodinger
(14] Schridi nger
a 0, y ’
Miles , Miles Schrodi nger (1) ,
a
1
, Miles . (1) :
r(X,0) = r(X), (2)
rx(- |,T) = 0, (3)
rx(1T) =0 (4)
d .1 + o - 2 "
@ =0 -Bg-ap- BRI aq(f e ) (5)
d i + + - - 2
@ =0 +Bp-ag+ BRI A (e )
(j =123, ,N)- (6)
Pxx  Oxx - Ax ( ) N-1
T ) (5 (6)- atl
2
2.1 a



1240

Miles

A=10;B=10Y

1.1B8 =- 1.0; o

a 0.46 <a < 1.09
Laedke A=B=1 Miles , X
B <0,a2<y?<a?+p2 (7
(7) :
y?-B?<a®<y? (8)
B=-10y =11, (8) ,0.458 < < 1.10 L aedke
, [4]
I xbxh=20x25x%2cn; 17 = AOS2Wt ; ,
Ae W = 7tf,
0.64 <0 < 1.612 : [4] :0. 632
<0a < 1.614, :
, Laedke
, : : [4]
B y : B y
a <y a=0, (8 - : [4]
: B y : :
Miles (1)
, , - A=10,B=10B8=-10y =11,
a , 0.6 <a <11
[4] : L eadke
[14]
, a
2.2
1)
2.1 | xbxh =
20 x 2.5 x 2 e, Z = A0S0t , Ae , w = I
a =1.16,f = 5.03 Hz, Ae

0.95mm 0.96 mm
, 251S2S , 1



& 1241
0.95 mMm ,
( 251S ), 2- 0.96 mm ,
) ) ( 252S ) 3

70

Ixbx h=20x25x2cm,0 = 1.16,Ac = 0.95mm, f = 5.03 Hz

1

a = 1.16,A¢ = 0.95 mm, f

502 5.03Hz , 251S2S ;
251S; f 5.03Hz , 2S52S
, a
=10,B=10B =-10y =11,
a . a 0.83 0.87
a <083 , 2S52S; o >0.87 2S1S

f

5.02 Hz

251S2S



1242

70

19

0.94mm,f = 5.03 Hz

Ixbxh=20x25x2cn,d = 1.16,A.

2

140

e

10

0.98mm, f = 5.03 Hz

Ixbx h=20x25x2cn,0 = 1.16,Ae

3



1243

-100 .

-5

-10

0.95mm, f = 5.03 Hz

I xhx h=20x25x2cm,a = 116,A

4

)

"‘w"”’!’m i
il
‘{{@fqi{@é&q&&‘lﬁ&

0.95mm, f = 5.03 Hz

| x bx h=3x253x2cm,0 =116 = 0.06,A.

5



1244

s

-10y =11

B=100 =108

Miles

3)



1245

4).

2.3

=10y =11 [1]

A=B=10p8

=- 1.0y =11

Laedke

(1]

(2]

(3]
(4]

) 1.552 0.9

(1) Miles ( a)
, Laedke

, Laedke
, - Laedke

)

(3

[ ]
WU Jun-ru, Keolian R, Rudnick |. Observation of a non-propagating hydrodynamic soliton[J].
Phys Rev Lett,1984,52:1421 —1424.

Larraza A, Putterman S. Theory of non-propagating surface-wave solitons[J]. J Huid Mech,1984,
148:443 —449.

Miles J W. Parametrically excited solitary waves[J]. J Huid Mech,1984,148:451 —460.

Laedke E W, Spatschek K H. On localized solution in nonlinear Faraday resonance[J]. J Huid



1246

Mech,1991,223:589 —601.

[5] Chen X, Wei RJ, Wang B R. Chaos in non-propagating hydrodynamics solitons[J]. Phys Rev,

1996 ,53:6016 —6020.

[6] Chen W Z, Wei RJ, Wang B R. Non-propagating interface solitary wave in fluid[J]. Phys Lett A,

1995,208 :197 —200.

[7] Chen W Z. Experimental observation of self-localized structure in granular material[J]. Phys Lett

A ,1995,196:321 —325.

[8] . [J1. ,1986,4:27 —34.
[9] N [31. ,1991 ,6(1) :18 —25.

[10] , ) [J1. A 1992 12:1269 —1276.
[11] . [31. ,1998,30(6) :672 —675.

[12] , ) [31. ,1998,37 :874 —880.

[13] YanJ R, Mei Y P. Interaction between two Wu'’ s solitons[J]. Europhys Lett,1993,23:335 —340.

[14]

ZHOU Xian-chu, TANG Shi-min, QIN Swdi. The stability of a standing soliton[A]. In: CHIEN Wei-

zang, GUO Zhong heng, GUO Youzhong Eds. Proc 2nd Int Conf of Nonlinear Mech[ C]. Beijing:

Peking University Press,1993,455 —458.

Numerical Simulation of Standing
Solitons and Their Interaction

ZHOU Xian-chu, Rui Vi
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, P R China)

Abstract : Standing soliton was studied by numerical simulation of its governing equation, a cubic
Schrodiger equation with a complex conjugate term, which was derived by Miles and was accepted.
The value of linear damping in Miles equation was studied. Calculations showed that linear damping
effects strongly on the formation of a standing soliton and Laedke & Spatschek stable condition is only
a necessary condition, but not a sufficient one. The interaction of two standing solitons was simulat-
ed. Simulations showed that the interaction pattern depends on system parameters. Calculations for
the different initial condition and its development indicated that a stable standing soliton can be
formed only for proper initial disturbance, otherwise the disturbance will disappear or develop into

several solitons.
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