56 6 2007 6
1000-3290/2007/56 06 /3088-04

ACTA PHYSICA SINICA

Vol.56 No.6 June 2007
©2007 Chin. Phys. Soc.

1 12+
1 411105
2 210016
2006 10 12 2006 10 20
Darboux -
- Darboux
PACC 0530] 0290 1110L
1.
- BEC 2. BEC
12 34 5
- cigar-shaped BEC
o BEC Gross-Pitaevskii
12 cP 13—15
H BEC .O¢ x ¢t d¢ x i 2
1=, =- o -2gl ¢ xt I"¢g xt
-V ¢ axt 1
. BEC g x 1 g
V x BEC
10 15 Vx =FE E
BEC 1
! BEC 1 , ,
’ ¢y = exp iV2x + ik . 2
BEC R
AKNS ' Ablowitz-Kaup-Newell-Segur
BEC 1 lax . 1 lax
BEC
Lye 2005 O =-UD ®=VO ® = I O, " 3
BEC U=2]+P V=2iJ+2iAP + M.2
BEC uyv
* 10674113 NCEF-06-0707 06010438
06]J50006 04A058

T .E-mail dlwang@xtu. edu. cn



3089

1
J_( 0) P_( 0 V0
0 -1 -/g@ 0
Dg1 Q1  iVgo, O
M=7 =
DivgQ., -iglQ 1’0
Q=exp -1k 1 Darboux
. o
pr=p+22A+A T+lo
a:%(;) 3 A=,
lax 2 3 c

1
¢ :[4/ éexp ikt

a’ =1 cosg +iaV a’ - lsing

+2

a’cosh — a ' a® - 1sinh@ — cosg

X exp ivV2x

0=2vVa -1 x=-2V2t ¢=4vd -1 a

Burger '

S7Rb

BEC

BEC

BEC

Carr

6 BEC

]

=
1 g=1
a=2 E=0.5
80
60
T 40
20
2 2=0.05
1
4
3 BEC
E=0.5

4 BEC



3090

10 |
1 5k
s
O_
— x=—
---x=11
-5 L L L !
10 | (@) 0.0 0.5 1.0 1.5 2.0
g
5-
5 E=12 t=1/4 x= -4 x=1.1
o 0 1 1 1 1 1
>
20 6
0 1 1 Il 1 1
0 10 20 30 40 50
t 4r
3 x=-4 a g=1 =
b £=0.05 1 2r
40 (a) of
0.02 0. 04 0. 06 0.08 0.10 0.12
20 | g
°'§ 0 . . . . )
40 | (b) 6 t=1/4 g E
20 . E
0 10 20 30 40 50
’ 4
4 x=-4 g=0.5
a E=0.5 b E=1.0. 1 Darboux
t=1/4 X =
1.1 x= -4 g
5 . |¢|i=l,l<|¢|i=74
|(/J|.2r=l4l > |‘/’|,2=74
E g
6. E BEC
8
E g



3091

Burger S Bongs K Dettmer S Ertmer W Sengstock K 1999 54 5003

Phys. Rev. Lett. 83 5198 8 Qian F Huang H B Qi G X Shen C K 2006 Chin. Phys.

Denschlag J Simsarian J E Feder D L Clark C W Collins L A 15 1577

Deng L. Hagley EW Helmerson K Reinhardt W P Rolston S L 9 Wang SJ JiaCL ZhaoD Luo HG An ] H?2003 Phys. Rev.

Schneider B I Phillips W D 2000 Science 287 97 A 68 015601

Strecker K E = Partridge G B Truscott A G Hulet R G 2002 Nature 10 AoSM Yan ] R 2006 Chin. Phys. 15 0296

417 150 11 Liang Z X Zhang Z D Liu W M 2005 Phys. Rev. Lett.

Khaykovich L Schreck ' Ferrari G Bourdel T Cubizolles ] Carr 94 050402

LD Castin Y Salomon C 2002 Science 296 1290 12 LyeJE Fallani L ModugnoM Wiersma DS Fort C Inguscio M

Deng L Hagley E J W Trippenbach M Band Y Julienne P S 2005 Phys. Rev. Lett. 95 070401

Simsarian ] E  Helmerson K Rolston S L Phillips W D 1999 13 Brazhnyi VA Konotop V V 2004 Mod. Phys. Lett. B 18 627

Nature . 398 218 14 Huang G X Velarde M G Makarov V A 2001 Phys. Rev. A
6 YuXC Ye YT Cheng L 2006 Acta Phys. Sin. 55 551 in 64 013617

Chinese 2006 55 551 15 Rapedius K Witthaut D Korsch H J 2006 Phys. Rev. A
7 Wang GF Fu LB Zhao H Liu J2005 Acta Phys. Sin. 54 5003 73 033608

in Chinese 2005 16  Carr LD Castin Y 2002 Phys. Rev. A 66 063602

Evolvement between bright and dark soliton of condensates ™
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Abstract
By using Darboux transformation method we study analytically the nonlinear dynamics properties of Bose-Einstein
condensates trapped in an stable external poten tial. It is shown that the strength of inter-atomic interaction condensate has an
important effect on its nonlinear dynamics properties. When atom-atom repulsive interaction of condensate is strong enough there
only exhibits bright soliton. While the inter-atomic repulsive interaction is less than a critical value the alternative evolvement
phenomenon between bright and dark soliton appears.
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