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Fig. 1. (a) Diagram of the vacuum system; (b) schematic diagram of the two-dimensional magneto-optical trap (2DMOT), the in-

sert shows the observed atoms along y axis; (c¢) sodium cooling scheme on the D, line.
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Fig. 2. (a) Magnetic field distribution in a two-dimensional magneto-optical trap; (b), (c), (d) are the magnetic field distribution in

yz plane, zz plane and xy plane, (The curves in panel (b) shows the magnetic field change along y-axis and zaxis).
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Abstract

It is helpful to make full use of the laboratory space by simplifying the cold atom experimental system,

especially in the area of aerospace and precision measurement. We present a two-dimensional magneto-optical

trap (2DMOT) for sodium atoms, whose magnetic field is produced by four sets of permanent magnets, and the

residual field in the vertical direction is used for a Zeeman slower. The atoms are cooled and trapped in a

2DMOT which provides a highly efficient atomic flux for three-dimensional magneto-optical trap (3DMOT) in a

high-vacuum chamber. The maximum 3DMOT loading rate is measured to be 2.3 x 10°/s by optimizing the
parameters of the Zeeman slower and the 2DMOT. The atom number trapped in 3DMOT is 6.2 x 10° The

2DMOT designed by using permanent magnets has the property of compact structure and simple size, which

can be used to cool and trap other neutral atoms.
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