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Abstract

A novel scheme was proposed to form the double-well optical trap by using shift phase gratings. A few pairs of adjustable
double-well optical traps for trapping cold atoms or cold molecules were formed on the focal plane when the gratings were
illuminated by plane light wave or TEMy, mode Gaussian light wave and focused by positive lens. The intensity distribution was
calculated and then the intensity distribution gradients as well as the analytical relations between geometrical parameters of the
traps and the parameters of the optical system were derived. At the same time three different evolution processes from double-
well to unit-well were investigated. Also optical dipole potential and photon scattering rate of the trapped cold atoms were
calculated. The results show that the scheme not only is simple and convenient to realize but also has wide application prospect

in many fields such as atomic physics atomic optics molecular optics and quantum optics.

Keywords atomic optics phase grating double-well optical trap cold atoms trapping
PACC 3280P 3380P 4250

* Project supported by the Key Program of the National Natural Science Foundation of China Grant No. 10434060  the National Natural Science
Foundation of China Grant Nos. 10374029 10674047 the Natural Science Foundation of Jiangsu Province China Grant No. BK2008183 the
Foundation from State Key Laboratory of Precision Spectroscopy of East China Normal University China the State Key Development Program for Basic
Research of China Grant No. 2006CB921604 and the Key Program for Basic Research from the Science and Technology Committee of Shanghai China

Grant No. 07JC14017 .

t E-mail jixm@ntu.edu. cn



