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Fig.1 Phase difference curves of four hydrogen masers comparing with each other
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Fig.2 Phase difference curves of four hydrogen masers after deducting quadratic polynomial
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Table 1 The Allan deviations of hydrogen masers comparing with each other

AD/107% \_Time/d

1 2 5

Clock offset

H227-H226 5.3825 5.8736 9.6923
H296-H226 6.2962 3.5824 5.1685
H297-H226 5.9634 3.5738 4.9226
H296-H227 6.7846  5.2064 6.9587
H297-H227 6.6791 5.1408 6.8972
H297-H296 3.0955 1.6577 0.8023
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Table 2 The Allan deviation estimations of hydrogen masers

AD/107* \_Time/d

1 2 5
Clock offset
H227 3.7229 3.9380 6.0338
H226 3.1208 2.3425 4.1514
H296 2.3879 1.0508 0.7245
H297 2.1688 1.0137 0.5708
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Fig.3 Phase difference curves of four hydrogen masers after deducting quadratic polynomial comparing

with each other
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Table 3 The Allan deviations of hydrogen masers’ Gaussian noise comparing with

each other

AD/107% \_Time/d
1 2 5

Clock offset

H227-H226 3.8255 1.7443 0.7092
H296-H226 3.5418 1.6402 0.6905
H297-H226 3.2885 1.5183 0.6454
H296-H227 4.5100 2.0355 0.8374
H297-H227 4.3681 2.0261 0.8264
H297-H296 1.5173 0.7385 0.2879
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Table 4 The Allan deviations of hydrogen masers’ Gaussian noise

AD/107 \_Time/d

1 2 5
Clock offset
H227 3.7070  1.6853 0.6829
H226 2.3897 1.1017 0.4700
H296 2.0754 9.4030 0.3915
H297 1.6770 8.2010 0.3376
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Analysis of NTSC’s Timekeeping Hydrogen Masers
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(1 National Time Service Center, Chinese Academy of Sciences, Xi’an 710600)
(2 Key Laboratory of Time and Frequency Primary Standards, National Time Service Center, Chinese
Academy of Sciences, Xi’an 710600)
(8 University of Chinese Academy of Sciences, Beijing 100049)

Asstract In this article, the hydrogen masers were tested in NTSC (National Time
Service Center) keeping time laboratory. In order to avoid the impact of larger noise of
caesium atomic clocks, TA (k) or UTC(k) was not used as reference, and four hydrogen
masers were mutually referred and tested. The frequency stabilities of hydrogen masers
were analyzed by using four-cornered hat method, and the Allan standard deviation
of single hydrogen maser was estimated in different sampling time. Then according to
the characteristics of hydrogen masers, by removing the trend term, excluding outliers,
and smoothing data with mathematical methods to separate the Gaussian noise of
hydrogen masers, and finally through the normal Kolmogorov-Smirnov test, a single
hydrogen maser’s Gaussian noise has been estimated.

Key words astrometry, time, methods: statistical



