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Cesium Double Magneto-Optical Trap for Cavity-Quantum Electrodynamics
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Abstract A cesium double magneto-optical trap (MOT) system is established to prepare the cold atoms in the ultra-

high-vacuum (UHYV) chamber for cavity quantum electrodynamics (Cavity-QED) experiment. Utilizing a focused

weak continuous-wave laser beam, the cold cesium atoms, which are cooled and trapped from the slow tail of cesium

vapor at room temperature, are continuously transferred from vapor-cell MOT to UHV MOT. The effect of the

transfer laser detuning upon the steady-state atoms number in UHV MOT, and loading process of double MOT are
experimentally investigated. Typical pressures of the vapor-cell MOT and UHV MOT are ~1X107% Pa and
~8X107% Pa, respectively. Normally ~5X 10" and ~5X10° cold cesium atoms with effective temperature of
72+4 pK are loaded into the vapor-cell MOT and UHV MOT.
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Fig.1 Schematic diagram (a) and photo (b) of the
cesium double MOT
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Table 1 Typical parameters of cesinm double MOTs

Vapor-cell MOT Ultra-high vacaum MOT

Frequency detuning /MHz —12 —12
Cooling beam intensity /(mW/cm?) 5.3 12.7
Repumping power /mW 3 4
Magnetic field gradient /(T/cm) 1x1073 0.8x107°
Beam diameter (1/€*) /mm ~12 ~10
Typical pressures /Pa ~1Xx10°°¢ ~8X 1078
Atom numbers ~5X107 ~5X10°
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Fig. 3 Typical short-distance time-of-flight (TOF)
absorption signals for A =4 mm and 6 mm

(the effective temperature of cesium cold cloud is 72+4 pK)
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Fig. 4 Fluorescence intensity of cold cesium atoms in the
UHV MOT, which is supposed to be proportional
to steady-state atomic number recaptured in the
UHV MOT, versus frequency detuning of the

transfer beam
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Fig. 5 Typical loading process for the vapor-cell
MOT (a) and UHV MOT (b)
The cooling and trapping beams as well as the repumping beams
are turned on at ¢ = 0, after which the atom numbers increased

gradually and reach steady state finally. Typical lifetimes are
2. 6 s for the vapor-cell MOT and 7.9 s for UHV MOT
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