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Suyder and Mitchell’ s work could be the stimulant for a new surge of soliton activities in the near future.

Snyder  Mitchell



5196

54
Snyder Mitchell “ " accessible Sy .
i ; Yo 2 = —5sin Sz 14
solitons 20 B
V. z =—- mkBsin Bz + ks ,cos Sz 15
7 o X z 1 V, z = ksycos fz 16
Oz = ﬁ(ﬁmz M) sin 203z
0. Xz = XX, z 2z 4 B
xexp ¥iV z - X +10 z 6 —%kmslcos 2Bz . 17
1 X
0 11— 17
X,z +8X,z =0 7 g P
v ) _ W/ Pyexp ib,
z z o. vy 0 _7J—
Vz = kXO z 8 o
A ) [ xxm 4y
SR <ol -
6—9 X X z X +i K.x+ K.,y 18
Xo z XKooz Oy = - kms,/2 K. = Fhs, K,. =Fhs.
X, z z O :z O z 1 18 0. o.
: 7 Xy 2m 0 ¢, ris
. ¢ C.,= 2 1zexp - m’/
Xy z 1.0 . 2 2.2 2 22 2 -1
X, z =X, 0cos Bz + F sin fz ay— k™ siay — k7 s5a4 . . z2=0
3
10
1 K()r = KOxr ex + KO)*: ey + k()zi ez
=F ks,e, ¥ ks,e, + ke, . 19
g, vy z =C, ¢, xyz @ xyz si=9=0 " ¢.
11 51 %0 5,70
Ci Dy (2 P
Py ¢. ¢
v Pyexp 10 z { Xtx o+ Yty B Py =P, B.=1/
e Vra z P~ 2a z° kaé a z =ay ¢c z =00 z =-0,z=
) ) ) -zl kai 12
+ic z xxx 4+ ¥y =*9 }
o " v P exp ip
- i i e X z =
xexp ¥i Va+ Vyy +i ¢ ¥ Jra
az ¢z 0 z 3 4 5 ) 5
XE X + ¥Yy*i
§0+ gO_ X exp bl 20,(2)

R Yo Yo X 2oy 2 Vo2 xexp i Va+ Vy +i0 z
V,z 0Oz % 0 =m x, 0 = 20
s1 7% 0 =0 Yo 0 =3, 8 9 10 = -2/ kay .

15 16 Q.
Xo 2 = mcos 3z + S—ésin Bz 13
3 18 Ky, .



5197

11 1+2

K | =%«/2 m' B+ 51+ s +2 m' B+ s+ 5 0 —4m’Fs) . 21

Kﬁmﬂgk«/m2ﬁ2+s?+s§ Q.
K /K < m B+ s+ 5 < 1. 22

P 19 K,

=k st + 55 o
K /Ky, =/ 57 + 55 <1. 23

22 23 mB<1 m<1/B m |
S$1 =82

mllp:0'1/ﬁ ¢i :2‘8‘10 0
Dup :2mup :2X0.1/ﬁ 20ap ¢ . a

= 0.2/ v P,JP,] kay = 0.4z \/ PP, ajlA ~
v P./PyailA

P(‘ a(z)
D, ~ Py A 24
D, ~ aglA §
3. 1 +2 2 s1 = 2Bag sp = - 2fag
2.4a 0.5 <0
3.1.
2 9
P, =P, B=1/ k> 10
78
1—3 12
3
DNA

78



5198 54

3 z .81 =82 =2fay
00 a la Oxb 2.4aq 0c 1b 2.4ay ©d .
89
Kerr !
Kerr
b1 Kerr
1
= 13 14
9 : R
d = 2\/[mcos Bz + “5sin fz + osin® Bz .
B B
3.2.
26
¢ x 5;,=0
13 14 y ks,
x_(2)2+1322y(2) Sjy(z)Z _281‘%03/0 = 1. 25 ngmzﬁz 2m
m Sy S, m So,m
25 9.d=0
P P 1
o z=ﬂ?6+nn n=0123 27



11 1+2

5199

n d d_ d.
o =— arcsin 2mPs,/ v/ m’F - si — 55 > +4m’ s
n d d,
|
din—E«/m2 +s%+s§i\/ mp - s — s > +4m’ (st 28
B
|
d, o/
B.
2n/ B
10 1+1 14 “ "
x p z “ ”
sin %z s,
p z = arclan mBcos Bz + sin fz 31]' 2
z=0l 2P 29
X (OL
sin ¢/2 s, : "
PL = arctan[ mf3cos a/2 + sin ¢/2 s, 30
0. x s:=0 =0 p, 4.
=0 x
1+2
29 z
oz
w, =90,
_ mﬁzsz 31
T mBeos Bz + s;sin B 7+ spsin” Br DNA
31 x ks,
(‘US
¥y ks,
.5, >0 w, >0
1 3 5,<0 w, <0
2
lew, | z s, =0
m=0 w,=0
1a 3a b

1 Stegeman G I and Segev M 1999 Science 286 1518

2 Stegeman G I Christodoulides D N and Segev M 2000 IEEE J. Sel .
Top . Quantum Electron . 6 1419

3 Shih M F Segev M Valley G C et al 1995 Electron . Leit . 31 826

Torruellas W E- Wang Z Hagan D J et al 1995 Phys. Rev. Lett .
74 5036

Tikhonenko V Christou J and Luther-Davies B 1996 Phys. Rev.
Lett .76 2698



5200 54

4 Shih M F and Segev M 1997 Phys. Rev. Lett. 78 2551 15  Xie Y and Guo Q 2004 Opt. Quant. Electron. 36 1335
5 Steblina V'V and Kivshar Y S 1998 Opt. Lett . 23 156 16 Snyder A W and Ladouceur F 1999 Opt. Photon. News 10 35
6 Buryak A 'V Kivshar Y S Shih M F et al 1999 Phys. Rev. Lett. 17 Conti C  Peccianti M and Assanto G 2003 Phys. Rev. Lett.91
82 81 073901
7 Snyder A W and Mitchell D J 1997 Science 276 1538 18  Conti C Peccianti M and Assanto G 2004 Phys. Rev. Lett. 92
8 Guo Q Luo B YiF et al 2004 Phys. Rev. E 69 016602 113902
9 Krolikowski W Bang O Rasmussen J J et al 2001 Phys. Rev. E 64 19 Shen Y R 1997 Science 276 1520
0166012 20 Guo Q and Xu C B 2004 Acta. Phys. Sin. 53 3025 in Chinese
10 Guo Q 2004 Optical Transmission — Swithching —and Subsystems 2004 53 3025
Washington SPIE 5281 p581 21 Zhang X P and Guo Q 2005 Acta. Phys. Sin. 545189 543178 in
11 Nikolov N1 Nikolov D Krolikowski W et al 2004 Op:. Lett. 29 Chinese 2005 54 3178
286 22 Zhang X P Guo Q and Hu W 2005 Acta. Phys. Sin. 545189 in
12 Peccianti M Brzdakiewicz K A and Assanto G 2002 Opt. Leit. 27 Chinese 2005 54 5189
1460 23 Wang X H and Guo Q 2005 Acta. Phys. Sin. 54 3183 i
13 Peccianti M Conti C and Assanto G 2002 Appl. Phys. Lett.81 Chinese 2005 54 3183
3335 24 Cao J N and Guo Q 2005 Acta. Phys. Sin. 54 3688 in Chinese
14 Xie Y Q and Guo Q 2004 Acta. Phys. Sin. 53 3020 in Chinese 2005 54 3688
2004 53 3020 25  Gordon J P 1983 Op:. Leit.8 596

1+ 2 D interaction of strong nonlocal optical spatial solitons ™
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Abstract
Strong optical spatial solitons are solitons that satisfy the strong nonlocal condition. We discuss the nonplanar interaction of
a pair of 1+2 D optical spatial solitons with symmetrical oblique incidence on the basis of Snyder and Mitchell’ s revolutionary
work Accessible solitons. Science 1997 276 6 1538—1541 . An accurate analytical solution in Gaussian form is obtained for
the first time. It is shown that rrapping of two beams in a stable spiraling is possible for a large range of parameters. The spiraling
structure does not depend on the initial relative phase.The projection of the wto beam centers in the transverse coordinate plane
lies always in the same ellipse. It is possible to find its applications in planar all-optical swithching and all-optical interconnection

in bulk media.

Keywords 1+2 D nonlocal nonlinear media interaction of optical spatial solitons photon all-optical switch all-optical
interconnection
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