57 9 2008 9

Vol.57 No.9 September 2008

1000-3290/2008/57 09 /5684-06 ACTA PHYSICA SINICA (©2008 Chin. Phys. Soc.
*
"
2007 12 27 2008 3 24
Lagrange
PACC 4265S

12

1 13
1415 16

.1997 Snyder  Mitchell

1

2. Krolikowski

Assanto 2
. 6 . 78
nematicons Conti
® Guo
10
1
* 10474023 10674050
06CXTD005

F .E-mail guoq@ scnu. edu. cn

Language -

az + pVig

20060574006



9 5685
+® ’ ’ 1
+‘0(/)J Rr—v zl¢r z|%% =0 1 R x-x =Ry,- x-x R O
o 1 7 2 2
o r oz p=12k p=hy ty a-x TRTO 7
Uiy O . R,=R0O R' 0 =0. y=-R*> 0 >
. = 5 .
0z 0. 1 Lagrange 2
7>0 <0 k y’_i( Y %) \dJ[f|2
z r :”_2¢8z_¢az AN T
D D=1 2 .R o
.Morz +%‘O‘¢|2J [RO—%'}’AC—%, 2]
R ¥ d% =1. -
J’” x| ¢ & z [7d". 8
1 Lagrange 4 ] x
, 5 o Lo==Im2"" 2n+ 1 n A2d 32 —Jm2"n Azaj—f
o .
"sz(‘ﬁ gszéj—"b_a%)_# Vgl 2n 4+ 1
| o —/m2"n #AZ[TJrzszrl c2a3]
+5pl \QJ Rr—-r |l¢r z [2d
el ¢ _£2"2n2A4a2[R—2”+1a27]
) 2 o 0 ) .
* 2 9
o [ rw e el g0l g g s - 2
TEeE J H, x H, x exp — x~ dx
:0. 3 —
[O m £ n
a=ala, a a,, — 10
2'nVw m o= n.
9 5
2.1. 1+1
0 dc do
1+1 1 Lo_ _ 2 dc 5 dY
SA =0= 2n+ladz 2dz
g x oz —AZH[ x] —2/1[2’;;;1+22n+102a2
- n a z
2 +2""n «/TT,OROAza
. 2 .
“XP[‘zazz“‘zx“@z ~ 2041 2 VrpyA®d® = 0 11
4 R 32n+1 ,dec df
0> 2=+l e 4Y
A z 0 z da 0 2 ¢ 1z dz
H x = -1 "exzd"e"‘z/dx" - —2’;;21+62n+1 c’a
¢z € +2"n «/?E‘OROAZG
h 12
0.7,
o Jw% 6 5. =02 —4/m 2n +12'n peA’d’
0, = 2AX .
R x -« +d¥‘lzﬁc2n+12"”n Ad =0 13
R x-« x’ =0 N
2 =0 50 :O:'d% Jn2'n A*d’ =0 14



5686 57
11213 14 * a, z =/ 2n+1la z
% =éi4 — 4uc® - %p}’PO 15 «a=a, zla, =
do dn+l 20+l ) /2ntla zla, n
&= 2 - 7 oYPya” + pRy P, “
16 a
P . n=0
Aa=—" 17
2'n Vr p v P,
Xz =——
da* _dy Tray = 7
d_(zlz :—(/;T - 2uprPya 18 0 .
roo , xexp[—izx s +ic z &° +10, z
P, P, = J ‘ ¢ x z |2dx = ay 2
” 24
2'n VrAla = 2'n VmAlay, A, a, ay z 0, z
17 21
y z =a z la, 18 la b n=4 n=5
1 iZ Ap c d
— - 20YP,y = 0 19
7 od2? a3y3 *eoroy
y =z 1
19 v F e f . 7 = zlkay
=4ul aly’ -20y Pyy. F X =xla, ‘I’=ka07]1/29[}.
F R x =1/ V2ra, ep - x/
2a2”l .
7>0 . F=0 P, <P,
dy/dzl,_., =0 P, > P.
2p 1 _ _ 12
PC = 7 = T2 - 20 21 T—TI/BO—TC/ }’77P0
)’pao yaok 7]
p P,=P, a, z =a, 0
15 16 18 ”
exp 19z
@’z =ay coss Bz + Asin® Bz 21 oo x z = X 1/25/4@(5)/2 m iy
Bok A -1 sin 2B,z 2
= 22 x X
€= day coss Poz + Asin® Pz X Hn[%] eXp[ - 2(1(2)] 25
0z =- Zniz-l—larctan Atan Bz $ = Ry/Ykay =3 2n +1 /4kaj. n=0
A -1 o P
e 2n 41 %sin 2B,z do x 2 exp itz [ x_z] 2%
= xp| — .
2 0 0s Ttl/4a(5)/2 7 7y p 2a(2)
A -1 pyagPyz
B S IV ERE S 2.2, 1+2
A=P/P = P, .
o Po= il 142 1

a, z 1/e

b x y z =AzH"[ z ]H”l[;zL

a z



5687
1000
5
- 0
-10
1000 1000
© (d)
800 800 .1 .
600 | 600 |
5 5
400 | 400 |
200 200
0 0
-10 -5 0 5 1 -10 -5 0 5 10
X X
10 10
(e) ()
8F 8+
“’O 6 mo 6+
~ S
E 4 F E 4+
2F 2+
0 0
-10 -5 0 10 -10 -5 0 5 10
X X
1 1+1 a— d a=0.1 an=4
bn=5 ¢ d n=4 n=5 Z=5 e
f a=0.01.
P4y ) R°* 00 =
XCXP—;+z+iCz o+ y +i0 z 7. =7,
a z
=Y 1 Lagrange 2
27 .
_ _ _ ’ _ ’ Cj’__i * _Sé _ Qﬂ) _ 2
Rr-r =R x-x" y-y :[_2(9[; o2 ¢ Yy /u|V7¢1|
R x-x" y—v =09y =0
1 T 1 R )2
x=0 y=0 +§,0‘¢| RO—E}’x—x —E}’y—y
, , x| ¢« y z [Pda'dy’. 29
R x-x y—-y
1 27 29 Xy
zRO—E x—a 7Y,
(7 n+m 2 4 dC 2 d@
L, ==2""n m A'n| n+m+1a — +a 5
L 8 dz dz
D) Yy =y 7y
n+m 2 2 4
RR=R 00 7 =-R> 00 _ -2""n-m n+m+1 pAtl+4ca



5688 57
1 nem 1+2 a z
+ 57{222 * m ‘A" Rya'
Cc Z
- n+m+1 yd® . 30 A z 0 z
30 5
@’ z =ay cos Bz + Asin® Bz 31
Bok A -1 sin 20,z 1+1
cz =— 5 — 32
4ay coss Byz + Asin® Bz 142
0z =-— n+m+1 arctan v Atan fBz
A -1 pyayPy .
+ n+m+1 poost,BOz
88
A+ 1 ovaiP,z
_ 4" =02 4+ PRy Pyz. 33
+o )
P, =J l¢ x y z]?dady = 2""n m  x
A z d’ z = 2""n m wAja;. 31 32
33 27
A =1 1+2
1+1
1 Snyder A W Mitchell D J 1997 Science 276 1538 2004 53 3025
2 Shen Y R 1997 Science 276 1520 13 GuoQ LuoB ChiS2006 Opt. Commun. 259 336
3 Krolikowski W Bang O 2000 Phys. Rev. E 63 016610 14 Zhang X P Guo Q 2005 Acta Phys. Sin. 54 3178 in Chinese
4 Krolikowski W Bang O Rasmussen J J 2001 Phys. Rev. E 64 2005 54 3178
016612 15 Zhang X P Guo Q 2005 Acta Phys. Sin. 54 5189 in Chinese
5 Krolikowski W Bang O  Nikolov N I et al 2004 J. Opt. B 2005 54 5189
Quantum Semiclassical Opt . 6 S288 16 QinX]J GuoQ HuW et al 2006 Acta Phys. Sin. 55 1237 in
6 Assanto G Peccianti M Conti C 2003 Optocs Photon . News 45 44 Chinese 2006 55 1237
Conti C  Peccianti M Assanto G 2003 Phys. Rew. Lett. 91 17 Huang Y Guo Q CaoJ N 2006 Opt. Commun. 261 175
073901 18  Ouyang SG Guo Q Hu W 2006 Phys. Rev. E 74 036622
8 Conti C  Peccianti M Assanto G 2004 Phys. Rew. Lett. 92 19 HuW Zhang T Guo Q 2006 Applied Phys. Lett. 89 071111
113902 20 LuY X YuXC Zhang X X 2005 Laser Physics Beijing Beijing
9 Rotschild C Cohen O Manela O et al 2005 Phys. Rew. Lett. 95 University of Posts and Telecommunications Press p21 in Chinese
213904 2005
10 GuoQ TuwoB YiFHitetal 2004 Phys. Rew. E 69 016602 21
11 Xie Y Q Guo Q2004 Acta Phys. Sin. 53 3020 in Chinese 21 Deng DM Zhao X Guo Q et al 2007 J. Opt. Soc. Am. B 24

2004 53 3020
12 Guo Q Xu C B 2004 Acta Phys. Sin. 53 3025

in Chinese

2537



9 5689

Variational investigation of Hermite-Gaussian beam
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Abstract
The reduced Lagrange density of nonlocal nonlinear Schridinger equation NNLSE is obtained by expanding the real
symmetric response function in Taylor' s series in strongly nonlocal Kerr media. The problem of higher-order beam propagation
can be analyzed by a variational approach the equations are obtained for the evolution during propagation of the parameters of the
trial solution and exact analytical Hermite-Gaussian HG  solutions are found. HG solitons are formed when the input power is
equal to the critical power. We demonstrated that the analytical HG solutions are in good agreement with the numerical

simulations in the case of strong nonlocality .
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