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Fig.1 Noise types of atomic clock corresponding to different Allan deviations
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Table 1 Allan deviations of various clocks relative to TAI at NTSC

Clock 7(d)
name 5 10 30 60 90 100
TAI-Cs07 11.469 10.000 10.116 12.002 14.407 14.382
TAI-Cs08 11.440 6.288 3.003 1.823 1.623 1.561
TAI-Csl1 8.806 5.955 3.424 2.648 2.003 1.833
TAI-Cs16 11.327 8.637 5.285 4.204 3.035 2.527
TAI-Cs17 11.589 8.350 5.217 5.280 5.070 4.987
TAI-Cs1820 16.870 10.621 7.974 5.909 6.287 6.740
TAI-Cs1823 14.472 9.695 6.968 5.800 4.345 3.900
TAI-Cs096 11.473 9.290 3.749 2.714 2.289 2.227
TAI-Cs098 11.341 6.420 3.579 3.203 3.408 3.676
TAI-Cs131 10.586 8.078 4.852 7.057 10.234 11.259
TAI-Cs141 24.450 28.400 27.337 25.169 26.707 27.114
TAI-Cs142 8.365 5.400 4.666 6.391 8.851 9.527
TAI-Cs144 18.234 12.246 10.222 6.484 5.002 4.861
TAI-Cs145 10.030 5.341 2.619 1.858 2.431 2.274
TAI-Cs146 11.488 5.935 2.607 1.858 1.430 1.392
TAI-Cs147 9.693 6.351 5.614 4.989 6.282 6.949
TAI-Cs148 8.782 7.263 3.354 3.351 3.442 3.594
TAI-Cs1818 13.133 9.884 5.937 6.267 8.051 8.498
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Table 2 Calculated Allan deviations of TAqg(NTSC,a) according to different a

Clock 7(d)

name 5 10 30 50 60
TAI-TA,(NTSC,1.9) 4.528 2.433 1.463 1.277 1.309
TAI-TA,(NTSC,2.0) 4.545 2.483 1.461 1.240 1.264
TAI-TA,(NTSC,2.1) 4.578 2.508 1.448 1.212 1.234
TAI-TA,(NTSC,2.2) 4.623 2.524 1.434 1.197 1.223
TAI-TA,(NTSC,2.3) 4.677 2.540 1.415 1.194 1.223
TAI-TA,(NTSC,2.4) 4.708 2.546 1.398 1.202 1.237
TAI-TA,(NTSC,2.5) 4.724 2.553 1.394 1.216 1.258
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Table 3 Allan deviations of TAx(NTSC, N) for different IV

Clock 7(d)

name 5 10 20 30 40 50
TAI-TA 5 (NTSC,17) 4.569 2.518 1.788 1.428 1.219 1.211
TAI-TA 5 (NTSC,18) 4.631 2.533 1.815 1.449 1.235 1.219
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Fig.4 Stability comparison of the new algorithm and ALGOS
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Study on the Algorithm of Local Atomic Time

LI Bian':? QU Li-lit GAO Yu-ping? HU Yong-hui!
(1 National Time Service Center, Chinese Academy of Sciences, Xi’an 710600)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049)

ABsTrACT It is always an endless target for all time and frequency laboratories to develop,
own and keep a stable, accurate and reliable time scale. As a comparatively mature algo-
rithm, ALGOS, which has been concerned about the long-term stability of the time scale,
is widely used by the majority of time laboratories. For ALGOS, the weights are assumed
on the basis of the frequencies of 12 months and the present month interval is included in
the computation. This procedure uses clock measurements covering 12 months, so annual
frequency variations and long-term drifts can lead to de-weight. This helps to decrease the
seasonal variation of the time scale and improve its long-term stability. However, the local
atomic time scale is primarily concerned with long-term stability not more than 60 days. So
when the local time scale is computed with ALGOS in time laboratories, it is necessary to
modify ALGOS correspondingly according to the performances of contributing clocks, the
requirement of stability for local time scale and so on.

There are 22 high performance atomic clocks at National Time Service Center, Chinese
Academy of Sciences (NTSC). They include 18 cesium standards and 4 hydrogen masers.
Because hydrogen masers behave poor, we only regard an ensemble of 18 cesium clocks in
our improved algorithm. The performances of these clocks are very similar, and the number
is less than 20. By analyzing and studying the noise models of atomic clocks, this paper
presents a complete improved algorithm of TA(NTSC). This improved TA(NTSC) algorithm
includes three aspects: the selection of the maximum weight, the selection of clocks taking
part in TA(NTSC) computation and the estimation of the weights of contributing clocks.

We validate the new algorithm with the annually atomic clock comparative data of
NTSC taking part in TAI computation in 2008. The results show that the long-term and
short-term stabilities of TA(NTSC) are all improved. This conclusion is based on the clock
measurement data at NTSC. The performances of these clocks are very similar. So for those
laboratories with the time-keeping system structure similar to NTSC, this new algorithm is
appropriate to compute the local atomic time.

Key words time, methods: data analysis



