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TOF Signal in the Cesium Atomic Fountain

HUANG Bing-ying, LI Tian-chu, LIN Ping-wei, LI Ming-shou, QIAN Jing,

WANG Ping, GAN Yun-qing, XIN Ming-de, ZHAO Xiao-hui, CHEN Wei-liang
(National Institute of Metrology, Beijing 100013, China)
Abstract The cesium atomic fountain used laser cooling and trapping is a new generation primary frequency
standard. In this paper, it has been reported a series of measurements on the toss signal; published the fundamental
estimated formulae for TOF signal and discussed the comparison between the experimental and calculated results.
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Fig.1 Arrangement for collecting and measuring
TOF signal
FC: fluorescence collector; PET: photo-electronic transform;
LCA: low current amplifier; CAT: acquisition and treatment
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Table 1 Measured and calculated values of TOF signal in launching case
No. 1 2 3 4 5 6 7 8 9 10 11
Av. /MHz 0. 60 0. 90 1. 30 1. 60 2.00 2. 40 2. 80 3.14 3.60 4.06 4,48
h/cm 1.33 3.00 6. 25 9.47 14,79  21.30 28.99 36.40 47.93 60.96  74.26
t, /ms 200 237 291 334 395 457 521 576 653 729 800
I/In /% 100 47.5 35.5 24.6 12.5 7.6 4.8 4.4 2.1 1.5 0.6
Atpwiv /ms 3.28 4. 06 4,11 3.75 4,19 3.70 4. 07 4.00 4.44 4,38 3. 85
T /uK 6. 55 8.24 7.06 5.33 6. 15 4.53 5.25 4,97 6. 00 5.71 4,37
Aty /ms 3.43 3.19 2. 85 2.59 2.29 2.03 1.82 1.67 1.49 1. 35 1.23
N,/Na /% 100 63.1 54.0 37.4 23.9 14.5 11.2 11.0 6.5 5.1 3.5

Note: 1) ACem) = 3. 7A0°8 (MH2) 5 2) o = 45 V/hew + v/ (B F ho)ew ] ms; 3) Ny ~2X 10" atoms.
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