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Fig. 1

traps by three standing light wave systems

Schematic diagram of multiple optical
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Fig. 3 Optical Lattice with 8 at 45° and 60°, respectively.
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Fig. 2 Potential depth as a function of angle 6 at

position x = lpum, y = lum. The parameters

are A =935 nm, wy =2 pum, P =
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The parameters are the same as those used in Fig. 2.
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Fig.4 Potential depth versus phase difference between ¢, and ¢, at x=0 um, y =0 pm with = 45°.

The parameters are the same as those used in Fig. 2.
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Fig. 5 Multiple dipole traps with 8 = 45° and phase difference at 0, ©/8 and /4, respectively.

The parameters are the same as those used in Fig. 2.
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Multiple Optical Dipole Traps by Strongly Focused Beams

for Atom Manipulation

ZHANG Jing, LI Gang, WANG Jun-min, ZHANG Tian-cai

( State Key Laboratory of Quantum Optics and Quantum Optics Devices, Institute of Opto-Electronics, Shanxi
University, Tatyuan 030006, China)

Abstract: Controlling atoms by light is important for investigating the atom-atom entanglement and atom-atom
dipole interaction. It is also a key issue for quanium information. Based on our present experimental system
we propose a scheme of generating adjustable multiple optical dipole traps by using three strongly focused
beams, which implies controllable optical lattice for atom manipulation. We discuss in detail the influence of
the incident angle and the phase difference on the depth and position of the traps and demonstrate that the
manipulation of individual atom and control of trap-trap distance are realizable. It is of great importance in
studying interaction between BECs in optical lattices, atom interference and atomic dipole-dipole interaction.
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