Simulation of an atomic beam under magneto-optical influence
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Case study and benchmark testing — Lithium experiment:
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a) e Figure (b) and (c): Simulation results vs. experimental data.

Laser detuning = 130 MHz, particle number = 100000, S =5, T = 783 K.

Velocity distributions at different locations in the experiment
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Experimental setup and magnetic field
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« Figure (d): Magnetic field of the Li experiment (top) and adaptive

step size (bottom).
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* Figure (e): Experimental setup.
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Distance (m) e Laser detuning = 130 MHz, particle number = 100000, saturation = 5,

Number of atoms

temperature = 783 K.
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Modification of magnetic field configuration

Saturation parameter = 2 Saturation parameter =5

Atoms below 120 m/s at trap center
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Kink leads to lower number of atoms which are
slow enough to be catched in the MOT. * Increasing saturation parameter from S=2to S =5.

Modifications can lead to increase of catchable  Less atoms fall out of resonance at the kink of the magnetic
atoms of nearly 20%. field in the experiment.
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