53 9 2004

1000-3290/2004/53 09 /2991-04

ACTA PHYSICA SINICA

Vol.53 No.9 September 2004
©2004 Chin. Phys. Soc.

2003 10 8

PACC 4256] 42655

* 1996  Shih

. .. 13
Garcia-Quirino

Cohen *

12

. 1997

1998 Krolikowski 1

2002

JQ0607200370

 E-mail jiangih@bjut. edu. cn 67391737.

100022
4
416
Qu,  du PRE
Tz g2t
= - 1+h |u2‘2u1
. Ouy S u, PR
-1 oz + ax2 +1luy | “u,
= - 1+h |u|‘2u2
u; L:l 2 z X
h:l h:O
h 0 1
1 16
u, = A]SCCh Al x - X eikl x-x)

u, = Aysech A, x —x, e

A x k0 j=12

1 Lagrange

L=L +L,+ L,

iky w-x, +il,



2992 53
A x; k0 Euler-Lagrange
I 1 i( . oOu, auf) 15
=5ilu, — -u
P2V e T o o d<L> g(d<L>)_0
A, L oP =7 dP T dz\d dP/dz | T
Tlox | T2 11
I il( N % au;) 9 11 8
22\ Ty
du, |’ 1 4 d x, — x; cosh A, x, — x
== 5 —=lul 242 7{ 2 1 2 %o 1
’ ox 2072 41+h A°A dx, sinh® 4, x, - x,
L =1 + h N ; 5
12 Upthy Uy 3 _— 1 } _ d 24, k, 12a
Ly, Lagrange A;sinh™ A, x, — x, dz
_ h A _
T R
Ry S 3 Su’ ot dx, sinh® A, x, — x,
5J L(uj L Sy uj)dxdz:O 1 d
o: ox Y oz o _ bod
JJ) z Ox z x R I— e 24, k, 12b
6 dx, i
Euler-Lagrange 24, dz ~ 24,k =0 13a
oL o oL o[ oL dx
S o R o B -2, 2k = 0 13
7
Ou; ~ 2z\9u;.]” ox\ou;, dz
d
1 .7 4
e 24, =0 14b
A2+k2-2a—‘9‘+i{4 L+ h ACAY
1 1 dz dAl 1 2
I=J<L>dz ] « x, — x, cosh A, x, — x,
e sinh® 4, x, - x,
i - ! [} =0 15a
<L>-= J Ldx  Lagrange 2—5 Asinh® A, %, —
- 20
A+ k4252 +di{4 L+ h A4
ax1 86’] 1 2 2 oz A2
<L>:2A1(k1§—§)+/11(§141 _kl) %, — x; cosh A, x, — x
X . 13
sinh’ A, x, — x,
_2A2(k2%_8702)+142(if122_k22)
oz oz 3 1
- e A = 0. 15b
+4 1+ h A”AS 1811 2 Xy — Xy
{ X, — x, cosh A, x, — x,
sinh® A, x, — x, 3.
1
"~ Aysinh® A, x, — x, } ' ? 14
12 13
i 1 ) d [ x -« cosh A, x, — x,
214+ h AJA — ;
J_m cosh>xcosh® bx — a dx : dxl{ sinh’ A, x, - x,
_ [ a cosha 1 } 1 & x,
_4{b sinh’a  sinh’a 10 © Aysinh® A4, x, - x, } T dA 16a
10 b :AZ/AIQI 21+ L A12A2 i{ Xy —.x13 cosh AZ Xy — X
P= dx, sinh® A, x, — x,



2993

[V N Y B WS

1 }odn g,
© Asinh® A, x, - Todd
r =%, — &
&—21+h A+ A, AA d
F I 2 Mdr g
{r'cos3h A,r ~ . i } 0 17
sinh”™ A,r A;sinh™ A,r
Vr ==-214+h A, + 4, A/A,
{rcosh A,r 1 }
— - — 18
sinh® A,r Ay;sinh™ A, r
1
A =A,=1 h=1 2
A =4,=1 h=
15 o 0,-0, /oz
r
18
4
4
Ay=Ay=1, h=1
0.0 1 P 3 7y 5 14
-0.5
_-10
\:;—1.5
-2.0
-2.5

vi(r)

0.0
-0.2
-0.4
-0.6
-0.8
-1.0
-1.2

r=1,h=1

V()

0.0 4 A
-0.2

-0.4

V(4)

-0.6
-0.8
-1.0
-1.2

r=1 h=0A,=4A,=4

Shi T T and Chi S 1990 Opt . Lett . 15 1123

Luther-Davies B and Yang X 1992 Opt . Lett . 17 498

Firth W J and Scroggie A J 1996 Phys. Rev. Lett . 76 1623

Cohen O et al 2002 Phys. Rev. Leit . 89 133901

She W L and Li R J 2001 Acta Phys. Sin. 50 886 in Chinese
2001 50 886

Hao Z H and Liu J S 2002 Acta Phys . Sin. 51 818 in Chinese
2002 51 818

10

Ouyang S G and She W L 2004 Acta Phys. Sin. 53 767 in

Chinese 2004 53 767

He GG Wang X S and She W L 2002 Acta Phys . Sin. 512270 in

Chinese 2002 51 2270

Liu J S and Zhang D Y 2001 Acta Phys . Sin. 50 880 in Chinese

2001 50 880

Hou CF LiSQ LiB and Sun D X 2001 Acta Phys . Sin. 50 1709
in Chinese 2001

50 1709



2994

53
11 Liu J S 2001 Chin. Phys. 10 1037 15  Zhong W P and Huang H 1995 Acta Opt . Sin. 15 202 in Chinese
12 Shih M and Segev M 1996 Opt . Leit . 21 1538 1995 15 202
13 Garcia-Quirino S et al 1997 Opt . Lett . 22 154 16  Haelterman M Sheppard A P and Snyder A W 1993 Opt . Commu .

14 Krolikowski W Saffman M Luther-Davies B and Denz C 1998 103 145
Phys . Rev . Lett . 80 3240

Interaction potential between spatial optical solitons based on
holographic focusing mechanism ™

Jiang Jin-Huan'  Li Zi-Ping
College of Applied Sciences  Beijing University of Technology —Beijing 100022  China

Received 8 October 2003  revised manuscript received 2 January 2004

Abstract
The interactions between spatial optical solitons based on holographic focusing mechanism propagating in opposite directions
are studied by means of variational method. It is shown that the coherent interactions are insensitive to relative phase between two

beams in some cases and this is just the result of the recent paper.
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