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原子相干对光缔合形成分子的影响 

王璞玉,杨国建 

(北京师范大学 物理系,北京 100875) 

摘要： 

量子统计方法,讨论了原子相干对超冷两态原子经光缔合形成超冷分子的影响.结果表明,在原子相干的作用下,光缔

合形成的分子数随时间做近周期减幅振荡.原子相干对光缔合过程的暂态阶段影响强烈,而分子始终保持sub-
Poisson统计分布. 
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Atomic Coherence Effect on the Formation of Molecules via Photoassociation

WANG Pu-yu,YANG Guo-jian

(Department of Physics,Beijing Normal University,Beijing |100875,China)

Abstract: 

The influence of atomic coherence on the formation of a ultracold molecule from ultracold two-state 
atoms is discussed via photoassociation.By using the method of quantum statistics,it is found that under 
the action of atomic coherence,the molecular number vibrates with an approximate period and with 
reduced amplitude.Atomic coherence has a strong influence on the temporary of the whole 
photoassociation process,but the molecules are always subject to sub-Poisson statistical distribution.

Keywords: Ultracold atom   Photoassociation   Atomic coherence   Molecule conversion rate   Second 
order correlation function   

收稿日期 2009-04-03 修回日期 2009-06-11 网络版发布日期 2010-03-25 

DOI: 10.3788/gzxb20103903.0543

基金项目: 

国家自然科学基金(10674018)资助 

通讯作者: 王璞玉

作者简介: 

参考文献：

[1]SCHNEBLE D,TORII Y,BOYD M,et al.The onset of matter-wave amplification in a superradiant bose-
einstein condensate[J].Science,2003,300(5618):475-478.
[2]KETTERLE W,MIESNER H J.Coherence properties of Bose Einstein condensates and atom lasers
[J].Phys Rev A,1997,56(4):3291-293.
[3]KOZUMA M,SUZUKI Y,TORII Y,et al.Phase-coherent amplification of matter waves
[J].Science,1999,286(5548):2309-2312.
[4]KHAYKOVICH L,SCHRECK F,FERRARI G,et al.Formation of a matter-wave bright soliton[J]. 
Science,2002,296(5571):1290-1293.
[5]DENSCHLAG J,SIMSARIAN J E,FEDER D L,et al.Generating solitons by phase engineering of a Bose-
Einstein Condensate[J]. Science,2000,287(5450):97- 101. 
[6]MADISON K,CHEVY W,F,WOHLLEBEN W,et al.Vortex formation in a stirred Bose-Einstein condensate
[J]. Phys Rev Lett,2000,84(5):806-809.
[7]ELENA V G,PIERRE M.Phase conjugation of multicomponent Bose-Einstein condensates[J].Phys Rev 
A,1999,59(2):1509-1513.
[8]JI Wei-bang,WANG Gui-ping,WANG Li-rong,et al.Experimental study on fluorescence detcction of cold 



Cs atoms using phase-lock detection technology[J].Acta Photonica Sinica,2008,37(5):969-972.
冀炜邦,王贵平,汪丽蓉,等.利用锁相探测技术探测铯原子荧光谱的实验研究[J].光子学报,2008,37(5):969-972. 

[9]HEISELBERG H.Bosons and fermions near Feshbach resonances[J].J Phys B:At Mol Opt Phys, 
2004,37:S141-S153.
[10]FIORETTI A,COMPARAT D,CRUBELLIER A,et al.Formation of Cold Cs2 molecules through 
photoassociation[J].Phys Rev Lett, 1998,80(20):4402-4405.
[11]MEISER D,MEYSTRE P.Number statistics of molecules formed from ultracold atoms[J]. Phys Rev Lett, 
2005,94(9):093001-093004.
[12]WEBER C,BARONTINI G,CATANI J,et al.Association of ultracold double-species bosonic molecules
[J].Phys Rev A, 2008,78(R):061601-061604.
[13]SOURISH B,ERICH J M.Stability of bosonic atomic and molecular condensates near a Feshbach 
resonance[J].Phys Rev A,2008,78(5):053603-053608.
[14]CARMICHAEL A,JAVANAINEN J.Mean-field stationary state of a Bose gas at a Feshbach resonance[J]. 
Phys Rev A, 2008, 77(4):043616-043630.
[15]JONES K M,TIESINGA E,LETT P D,et al.Ultracold photoassociation spectroscopy:Long-range 
molecules and atomic scattering[J].Rev Mod Phys,2006,78(2):483-535.
[16]ZWIERLEIN M W,STAN C A,SCHUNCK C H,et al.Observation of Bose-Einstein condensation of 
molecules[J].Phys Rev Lett, 2003,91(25):250401-250404.
[17]GREINER M,REGAL C,JIN D S.Emergence of a molecular Bose-Einstein condensate from a Fermi gas
[J].Nature,2003,426:537-540.
[18]MOORE M G,MEYSTRE P.Atomic four-wave mixing:Fermions versus Bosons[J]. Phys Rev Lett,2001,86
(19):4199-4202.

本刊中的类似文章

文章评论 (请注意:本站实行文责自负, 请不要发表与学术无关的内容!评论内容不代表本站观点.)

反馈人  邮箱地址  

反馈标

题  验证码  

反馈内

Copyright 2008 by 光子学报


