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Study on Achromatic Atom Lens for Thermal Atom Beams

HUO Yun-sheng CAI Wei-quan ZENG Qing-ling WANG Yu-zhu
£ Laboratory of Quantum OpticsE-~Shanghai Institute of Optics and
Fine MechanicsE~The Chinese Academy of SciencesE-Shanghai 201800£0

Abstract The focusing characteristics of an achromatic atomic lensE~composed of two laser beams oblique to the sodium atomic
beams are studied. It is shown by numerical calculations that the fringe width of the channeled Na atoms is reduced by a factor of

twoE-and the ratio of signal to noise can be significantly enhanced due to the correction of chromatic aberration to certain extend.
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Fig.1 Proposed setup for an achromatic atomic lens

for the thermal sodium atomic beam
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Fig.2 Velocity vs transition time for sodium atoms to pass

through the atomic lenses with length [, = 64 pm and

a, = O£ affrand L, = 37 pmE-a, = 2.7PE£7HEO

respectively. Curve ¢ indicates a horizontal line of ¢ =

1/4E~curve d is the velocity distribution of atoms. A

thermal Na beam of temperature 7' = 600 K is usedf-
with light at A =100 MHz and Q,,,, =100 MHz
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Fig.4 Density distribution formed by the atomic lenses with L,

=64 pm and @, = O0E afB-and [, =37 pm and q,

= 2.7€ bEE- respectively. The temperature of the

atomic beam is 600 K. The detuning and Rabi frequency

of the laser beam are A = 100 MHz and Q,,, = 100
MHzEvespectively
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