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150

29

o 9 N W

(b) M=1 (c) M=1.25 (d) M=2.5

(&) M=5 () M=11 (2)M=20
5 gn= -5 2

Fig.5 Evolution of the ground state after switching interspecies scattering length to

g, = —5 other parameters are the same as in Fig. 2

M =N, /N,

Busch Th  Anglin J. Dark-bright solitons in inhomogeneous Bose-Einstein condensates J . Phys Rev Lett 2001 87:
010401.

Fedichev P O et al. Dissipative dynamics of a kink state in a Bose-condensed gas J . Phys Rev A 1999 60: 3220.
Jackson A D et al. Solitary waves in clouds of Bose—Einstein condensed atoms J . Phys Rev A 1998 58: 2417 —2422.
Dum R et al. Creation of dark solitons and vortices in Bose-Einstein condensates J . Phys Rev Lett 1998 80: 2972 -
2975.

Wu B LiuJ Niu Q. Controlled generation of dark solitons with phase imprinting J . Phys Rev Lett 2002 88: 034101.
Burger S et al. Dark solitons in Bose—Einstein condensates J . Phys Rev Lett 1999 83:5198 —5201.

Denschlag J et al. Generating solitons by phase engineering of a BoseEinstein condensate J . Science 2000 287:97 —98.
Anderson B P et al. Watching dark solitons decay into vortex rings in a Bose-Finstein condensate J . Phys Rev Lett 2001
86: 2926 -2929.

Xu Haiqing Zhong Hongwei Hu Ke. Hole solitons in an atomic chain with double-well potentials under damping J . Chinese

J Comput Phys 2009 26(4): 629 —632.



1 : - 151

10 Roberts J I Claussen N R Burke J P et al. Resonant magnetic field control of elastic scattering in cold *Rb J . Phys Rev
Lett 1998 81: 5109 -5112.

11 Stenger ] Inouye S Andrews M R et al. Strongly enhanced inelastic collisions in a Bose- Einstein condensate near Feshbach
resonances J . Phys Rev Lett 1999 82: 2422 -2425.

12 Sun Changyong Zhou Yuxin Xia Qingfeng et al. Numerical solution of two-dimensional Gross—Pitaevskii equation for Bose—
Einstein condensation in a non-harmonic trap J . Chinese J Comput Phys 2009 26(4): 617 - 623.

13 Victor M Pérez-Garcia Juan Belmonte Beitia. Symbiotic solitons in heteronuclear multi-component Bose-Einstein condensates

J . Phys Rev A 2005 72: 033620.

14 Trippenbach M Goral K Rzazewski K Malomed B Band Y B. Structure of binary BoseEinstein condensates J . Phys B
2000 33: 4017 -4031.

15 Kasamatsu K Tsubota M Multiple domain formation induced by modulation instability in two-component Bose-Einstein
condensates J . Phys Rev Lett 2004 93: 100402.

16 Denschlag J Simsarian ] E Feder D L et al. Generating solitons by phase engineering of a BoseEinstein condensate J .
Science 2000 287: 97 -101.

17 Strecker K E  Partridge G B Tmscott A G Hulet R G. Formation and propagation of matter-wave soliton trains J . Nature
2002 417: 150 -153.

18 Novoa D Malomed B A Michinel H et al. Supersolitons: Solitonic excitations in atomic soliton chains J . Phys Rev Lett
2008 101:144104.

19 Liu X X PuH Xiong B et al. Formation and transformation of vector solitons in two-species BoseEinstein condensates with
a tunable interaction J .Phys Rev A 2009 79: 013423.

20 Kevrekidis P G Nistazakis H E  Frantzeskakis D J et al. Families of matter-waves in two-component Bose-Einstein

condensates J . Eur Phys J D 2004 28: 181 -185.

Generation and Properties of Dark Solitons in Heteronuclear
Two-component Bose-Einstein Condensates

ZHOU Yanzhen = ZHANG Suying HAN Wei
( Institute of Theoretical Physics Shanxi University Taiyuan 030006 China)

Abstract:  Generation and properties of dark solitons are studied in detail by means of numerical simulation of quasi one-dimensional
heteronuclear two-component Bose—Einstein condensates in syntonic potential. Dark solitons are only induced in one of the condensate
components by modulational instability with instantaneous conversion of repulsive interspecies interaction to attraction. Solitons pass
through each other periodically in syntonic potential. In addition the number of dark solitons is affiliated with ratio of particle mass and
ratio of particles numbers.
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