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Fusion of hydrogen and cesium time scale based on Vondark-Cepek filter
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Abstract : Hydrogen maser and cesium atomic clock are the mainly precise frequency sources which can produce the international atomic
time and national standard time. They have excellent features of short-term and long-term stability. How to make full use of the short-term
stability of hydrogen maser and the long-term stability of cesium clock has become a key technology during the process of time generation.
To improve the long-term and short-term stability of the time scale, a method for generating the fusion time of hydrogen maser and cesium
clock using Vondark-Cepek combined filtering is proposed. Firstly, AT1 method is used to generate a clock ensemble time scale for
hydrogen masers and cesium clocks, respectively. Then, the key parameters of Vondark-Cepek combined filter are selected according to
the least square principle. In further, the performance of the time scale of cesium clock ensemble is enhanced by the differential
information of the time scale of hydrogen maser ensemble. In this way, the fused time scale of hydrogen-cesium is obtained. The
calculation results show that the 1-hour stability of the time scale is 3.36x10™" and the 15-day stability is 3x10™". These results are
better than the performance of single time scale of single cesium clock or single hydrogen maser in the same average time.
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Fig.10 Comparison of time scales of three methods
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Table 2 Stability of V-C, AT1, ALGOS, TA, and TA,

ADEV

T V-C#4 ATl ALGOS
[a]/ns CAlE TA, TAy

TN (A (A

3.60x10"% 3.36x1075 7.62x107° 3.62x107"*  6.869x107* 8.73x107V
7.20x10"% 2.34x1075 5.68x107°  2.69x107* 4.863 1x107"* 5.66x107"
1. 44x10" 3.05%1075 6.21x1075  1.96x107 3.622 9x107 6. 18x107"
2.88x10"% 4.72x1075 7.41x107°  1.56x10™™ 2.746 4x107** 7.37x107"
5.76x10" 4.25%1075 7.35x107°  1.06x107™ 1.845 1x107* 7.36x107"
1. 15x10™ 3.15%107" 4.88x1075  6.37x107™" 1.031 9x10™ 5.53x107"
2.30x10" 3.08x107" 4.39x107"% 3.931 1x107°7. 602 7x107" 5.29x107"
4.61x10™ 3.52x107" 4.08x1075 3. 667 6x1077.217 91075 4.37x107"
9.22x10™ 3.00x107" 3.45%107" 3, 083 1x1071°4. 849 9x10™ 4.48x107
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