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Fig. 1. The stable and location bright solitons in BEC.
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Fig. 2. The attractive interaction between the two
bright solitons in the BEC.
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Fig. 3. The evolution of distance between two bright

solitons with different S-wave scattering length.
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Abstract

Considering the periodically driving linear potential, we study the interactions between two solitons in Bose-Einstein
condensate (BEC). By using Darboux transformation, the double bright soliton solution of Gross-Pitaevskii equation
is obtained. Then we numerically calculate the properties of interaction between the two bright solitons in BEC, and
obtain a critical value of the S-wave scattering length (SL). It is shown that, when the SL is more than the critical
value, the attractive interaction and the atom transfer between two bright solitons can be observed. While the SL is less
than the critical value, two bright solitons can keep stable and localized. Furthermore, the stable periodic oscillations
of two solitons can be observed by slowly changing the potential. These results will be conducive to the BEC soliton

experiments.

Keywords: Bose-Einstein condensates, bright solitons, S-wave scattering length

PACS: 05.45.Yv, 03.75.Mn, 03.75.Lm DOI: 10.7498/aps.65.110502

* Project supported by the National Nature Science Foundation of China (Grant Nos. 11447223, 11505054), the Research
Foundation of Education Bureau of Hunan Province of China (Grant No. 14C0348), the Open Project Program of State Key
Laboratory of Theoretical Physics, Institute of Theoretical Physics, Chinese Academy of Sciences (Grant No. Y4KF211CJ1),
and the Research Foundation of Education Bureau of Henan Province of China (Grant No. 14B140014).

t Corresponding author. E-mail: hezm1982@163.com

110502-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.65.110502

	1引 言
	2模 型
	3达布变换法和BEC的双孤子解
	4结果分析
	Fig 1
	Fig 2
	Fig 3
	Fig 4


	5小 结
	References
	Abstract

