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Development of a primary frequency standard with a cold atomic beam fountain
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Together with the generation of cold atoms and trial of launching
them, we calculated the number of detected atoms and an atomic density in the
interrogation region in an atomic pulse beam fountain. Then, we theoretically estimated a
collisional shift and frequency stability limit due to quantum projection noise. We found
that by sweeping the launching velocity of the atomic pulse beam, the atomic density in the
detection region can increase for improvement of the signal-to-noise ratio while the atomic
density in the interrogation region can be reduced for the suppression of the collisional
shift.

2008 2,200,000 660,000 2,860,000
2009 1,200,000 360,000 1,560,000
3,400,000 1,020,000 4,420,000
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