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Table 1 Power-law spectrum noise factors of atomic clocks

Clock type ho h_1 h_2
Cs2573 0.98 x 10722 1.07 x 1072° -
Cs2921 1.42 x 10722 1.26 x 107%° -
Cs2922 1.30 x 10722 1.06 x 10729 -
Cs2928 1.76 x 10722 - 0.60 x 10736
Cs2959 122 x 10722 1.21 x 1072 -
Cs2962 129 x 10722 1.34 x 1072 -
Cs2965 1.93 x 10722 0.26 x 107% -
Cs2978 1.30 x 10722 - 0.79 x 10738
Cs2981 1.39 x 10722 1.76 x 107%°  1.45 x 10736

%2 BEFHIEQREFENRRXEIREMIT (BN ns)

Table 2 The maximum interval error estimation of frequency white noises of atomic

clocks (unit: ns)

Time interval/s Cs2573 Cs2921 Cs2922  Cs2928  Cs2959
43200 2.86 3.44 3.29 3.83 3.19
86400 4.04 4.87 4.66 5.42 4.51

Time interval/s Cs2962 Cs2965 Cs2978  Cs2981 -
43200 3.28 4.01 3.29 3.41 -
86400 4.64 5.67 4.66 4.82 -

3 RETHERESITRARXEIRE(BAL: ns)

Table 3 The actual maximum interval errors of atomic clocks (unit: ns)

Time interval/s Cs2573 Cs2921 Cs2922  (Cs2928  Cs2959
86400 2.99 1.96 3.30 2.58 1.97

Time interval/s Cs2962 Cs2965 Cs2978  (Cs2981 -
86400 2.92 4.54 4.08 2.59 -
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Research on the Method of Noise Error Estimation of
Atomic Clocks
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AsstracTt The simulation methods of different noises of atomic clocks are given. The
frequency flicker noise of atomic clock is studied by using the Markov process theory.
The method for estimating the maximum interval error of the frequency white noise is
studied by using the Wiener process theory. Based on the operation of 9 cesium atomic
clocks in the time frequency reference laboratory of NTSC (National Time Service
Center), the noise coefficients of the power-law spectrum model are estimated, and
the simulations are carried out according to the noise models. Finally, the maximum
interval error estimates of the frequency white noises generated by the 9 cesium atomic
clocks have been acquired.

Key words astrometry: time, atomic clock, noise, methods: data analysis
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