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Fig. 1 Experiment setup of 3D MOT: (a) Magnetic field coils are placed vertically;
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Fig. 7 Magnetic field distribution of anti— Helmholtz configuration: (a) 3D magnetic field distribution in x-z plane;

(b) Contour map of magnetic field distribution in x-z plane; (c¢) 3D magnetic field

distribution in y-z plane; (d) Contour map of Magnetic field distribution in y-z plane
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The Influence of Gravity’s Effect on Loading Cold *’Rb
Atoms into Quadrupole Magnetic Trap

WANG Yagiong, CHEN Liang-chao, WANG Peng-jun, ZHANG Jing

(State Key Laboratory of Quantum Optics and Quantum Dewvices ,

Institute of Opto— Electronics, Shanxi University , Taiyuan 030006, China)

Abstract: We studied the influence of gravity on ¥ Rb atoms recaptured by the quadrupole magnetic trap

after Sisyphus cooling. When the quadrupole magnetic field coils were placed vertically and horizontally

respectively, the gravity’s effect was investigated on recapturing atoms with the magnetic quadrupole trap.

We have observed the oscillation of ¥ Rb atoms in the quadrupole magnetic trap by time-of-flight and

absorption image. The magnetic field distribution in both cases was calculated and presented that * Rb

atoms’ oscillation came from the offset of center of the magnetic field due to gravity. After calculating and

analyzing the magnetic field gradient B” to balance the gravity for |2,2)state of ¥ Rb atom, we explored

8"Rb atoms oscillation, and chose the configuration with placing the magnetic field coils horizontally to

increase the recapture efficiency of quadrupole magnetic trap.

Key words: ultracold atoms; gravity; magnetic trap; Rb



