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Abstract We simulate the production of cold atomic beam in low velocity intense source (LVIS) with Monte Carlo
method. Start with 107 atoms, the initial positions of the atoms are chosen randomly and the initial velocities are
chosen according to Maxwell-Boltzman distributions. According to the simulation result, the longitudinal velocity of
the cold atomic beam is 8m/s and its full width at half maximum (FWHMD is 2 m/s when the intensity of the cooling
beam is 3 mW/cm? and its detuning is 5 I". The variation of the atomic beam flux and the longitudinal velocity with
the detuning and intensity of the cooling beam is also simulated. The results show that the detuning of the cooling
beam is the main parameter impact on the longitudinal velocity distribution and flux of the cold atomic beam, and the
intensity of the cooling beam has a little influence on the cold atomic beam when it is up to the saturated intensity.
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Fig. 1 Schematic of the LVIS system
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Fig. 2 (a) Signal of TOF; (b) longitudinal velocity distribution curve of the cold atomic beam. The longitudinal
velocity is 12.5 m/s, and its FWHM is 3 m/s
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and its comparison chart in experiment
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Fig.5 Atomic flux and peak velocity as a function of the cooling beam power. (a) Atomic flux as a function of the cooling
beam power; (b) atomic peak velocity as a function of the cooling beam power. The black dot is the numerical result
and the red dot is the experimental result
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