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Fig. 1 Diagram of hexapole magnetic field. (a) The construction of a hexapole magnetic field. (b)
Radial distribution of a hexapole magnetic field
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Fig. 2 Diagram showing the formation of image with a magnetic lens
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Fig. 3 Spot size r(€C) as a function of different Fig. 4 Atomic density on the focus spot for
velocity for hot atoms. Dashline: velocity thermal atomic beam

distribution of the thermal atomic beam
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Fig.5 Spot size r(€C) as a function of different Fig. 6 Atomic density on the focus spot for cold

velocity for cold atoms. Dashline: velocity atomic beam

distribution of the cold atomic beam
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Application of Laser Cooling in Atomic Beam Imaging
by a Hexapole Magnetic Lens
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Abstract The principle of the atom lens using a hexapole magnetic field and its
aberration has been discussed. Comparison of the focusing results of a hot atomic
beam with a monochromatic cold atomic beam shows that the main factor affecting
the imaging quality of the magnetic lens is chromatic aberration. The use of laser
cooling atomic beam technique can greatly reduce this aberration and makes the
magnetic lens a useful tool in the field of atomic optics.
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