w5k 453 b, = = S Vol. 25,No. 3
2005 4F 3 H ACTA OPTICA SINICA March, 2005

X B, 0253-2239(2005)03-412-7

Hhe PR B - 09 3 1 B B B I v A
LT ARE

<1 ERMERFEWHER  AEF SRS HERESLESE, L 200062)
2 M KFEWMIER, M 215006

BWE., BET-MHWRASHEILEETNREH MOD TR BN URSLREGE 7R . Ei sk fiE
U B & PR B KD, B EE — A B E S A 30— BB, RZ IR R . AT EMAN T LW U 2
B FLREE T RN UG REREN SRS HE, AREILFRPREIRR 600 A,z J 5% B 1% E
R —4.0X107° ThF, W U B FL T R4 MBS B O MREZ AN 1. 5X107° ~2.5X107° T/cm, 548
Tl 4 R Bk B BT A A = 48 X (Molasses) S 3R B W 78 5 Jic 22 T B I T8 B — SRS 6 Bk . 390 404 22 BH7E 35 063 18
T, BRI REF RS R JRFH A 10° BR MM WBGBNREZA N 270 oK. B F R EE G BE T LA ST
45, BT A U B L7 R 45508 A T4 & D Mt oa sk, F A TR AR FHMA A MR .

XEWH: BFRE: RAIR,; BENEGH: DEERBELE: R TFRE

HE4KS: 0431.2 XHARRE: A

Double-Well Surface Magneto-Optical Trap for Neutral Atoms
and Its Potential Applications
Hu Jianjun'? Yin Jianping'
1 Key Laboratory of Optical and Magnetic Resonance Spectroscopy of the Ministry of Education in China,

Department of Physics , Eaust China Normal University, Shanghai 200062
2 Department of Physics, Suzhou University, Suzhow 215006

Abstract: A novel scheme is proposed to form double-well magneto-optical surface trap for cold atoms using double
U-shaped current-carrying wires. It shows that the double-well magnetic trap proposed here could be continuously
transfered into a single one by adjusting the current in an inner U-shaped wire from a suitable value to zero, and vice
versa. The spatial distributions of magnetic fields from double U-shaped current-carrying wires layout and their
gradients are calculated and analyzed. It is found that the magnetic field gradient near the center of each magnetic
trap generated by the double U-shaped wires is about 1.5X 10 ®*~2.5 X 10 *T/cm when the currents in the double
U-shaped wires are both equal to 600 A and the inhomogeneous bias magnetic field in z-direction is —4.0 X107°T.
By associating with 3D optical Molasses beams used in the usual magneto-optical trap (MOT), the double-well
magneto-optical surface trap can be used to realize double-well MOT near the surface of wire plane. Under the
approximation of low intensity, a cold atomic sample with a captured number of ~10° atoms at a temperature of about
270 uK can be obtained in each ¥ Rb atomic MOT. Since each MOT in two-species MOT can be prepared
independently, the controllable double-well trap can be used to study the cold collisions between two different atomic
samples.

Key words: quantum optics; current-carrying wire; double-well magneto-optical surface trap; two-species
magneto-optical trap; cold atomic collisions
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Fig.1 Schematic diagram of double U-shaped

current-carrying-wire trap
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