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Abstract In this paper, by using the Doppler effect between atom beam and laser beam in optically pumped cesium beam
frequency standard to select and apply slow atoms in thermal atomic beam, the Ramsey line-width has been narrowed. In
order to maximize the tube merit factor, the selected atom velocity should be 153 m/s by theoretical calculation, when the

oven temperature of atom beam is 100 T.
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Fig.1 Diagram of experimental set-up of optically pumped cesium beam frequency
standard with sharp angle detecting laser beam
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Fig.2 fi(u), f>(u) and F(u) as a function of velocity
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Table 1 Relatively probability of the three functions
at specific velocity

F(u) Sf2(u) fiu)
264 m/s 0.6395 0.9114 1
216 m/s 0.8575 1 0.8977
153 m/s 1 0.8260 0.5252
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Fig.4 (a) Experimental Ramsey patterns when angle between
detect light and atom is 113. 5°; (b) The effective
velocity distribution transformed from the recorded
Ramsey patterns shown in Fig.4(a)
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Fig.5 (a) Theoretic Ramsey patterns when angle between
detect light and atom is 134. 1°; (b) The effective
velocity distribution transformed from the recorded

Ramsey patterns shown in Fig. 5(a)
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Fig.6 (a) Experimental Ramsey patterns when angle between

detect light and atom is 134. 1°; (b) The effective

velocity distribution transformed from the recorded
Ramsey patterns shown in Fig. 6(a)
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