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Fig.1 The fitting residuals of UTC(NTSC)—HM297

noise/ns

1 1 1 1 1 1 1 1 1
57020 57040 57060 57080 57100 57120 57140 57160 57180 57200 57220

MID/d
2 UTC(NTSC)—Cs295941 Br#a3AI 5 15k %

Fig.2 The fitting residuals of UTC(NTSC)—Cs2959
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Fig.3 The daily frequency fluctuations of hydrogen maser and cesium clocks in reference to TA(NTSC)

X B Cs2959 RN AL BHM297AH X T~ 7 I~ i REETA (NTSC) (1) b £ s 24T —
RZESy, Bk 5 SR AR T M 7 57 I R TA(NTSC) 1 H A3 s 1 . M El4
AILLE Y, HE B Cs2959AH % T4 7 B 1 I ROBETA(NTSC) B A WA M A B 7%, /Y14
Cs2959fF AEAM YL B, AR 140, 10 B HM29 A X -1 7 5 11 ) TA(NTSC)
(1) IR ZE 5 AR SBT3y, A% 5 00,1 ns/d2.

10 ' ' ' ' e HIM297

Second order differential/(ns/d?)
o

0 5 10 15 20 25 30
Time/d

B4 Zebh. MBS TTA(NTSC) R ER

Fig.4 The frequency drifts of hydrogen maser and cesium clocks in reference to TA(NTSC)
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Fig.5 Thc clock difference between reference atomic time RTA and UTC(NTSC)
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Table 1 The frequency stability of UTC(NTSC)—RTA(NTSC)

Time interval/hour ADEV(RTA-UTC(NTSC))

1 1.69x107
2 9.35x10715
4 6.15x107 15
8 4.99x1071
16 3.13x10715
32 1.35x107*°
64 8.24x10715
128 6.9x107*°
256 8.12x10715
512 9.56x107 15
1024 1.16x1071¢
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Fig.6 The time difference between UTC(NTSC) and UTC
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Table 2 The Allan deviation of UTC(NTSC)—UTC before and after changing master

clock type
Time interval/day  Before (cesium as master clock) After (hydrogen maser as master clock)
5 3.21x107"° 3.19x107"°
10 1.79x107"° 2.57x107 1
15 1.705x10~"° 2.51x107 1
20 1.72x107 1 2.31x107*
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Fig.7 The time difference of UTC(NTSC)—UTC(USNO)
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Fig.8 The stabilities of UTC(NTSC) relative to UTC(USNO) before and after changing master clock
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Table 3 The frequency stability comparison before and after changing master clock
type

Time interval/hour Before (cesium as master clock) After (hydrogen maser as master clock)

300 8.88x107 3.40x107 1
600 6.3x107* 2.41x107
1200 4.47x107 1 1.71x1071
2400 3.26x1071 1.27x107
9600 4.59x107 1.18x1071
19200 4.59x1071 1.05x107 1
38400 3.37x107 9.19x1071'°
76800 1.81x107 7.31x1071°
153600 9.34x10718 6.10x107 15
307200 5.83x10715 4.50x10715
614400 3.42x10715 3.17x107 1
1228800 1.75x107*° 2.67x1071°
5 % Xk
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Research on the Steering Strategy for Hydrogen
Maser

YIN Dong-shan®?3  ZHAO Shu-hong’? GAO Yu-ping!?
(1 National Time Service Centre, 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 the master clock system, the local standard time UTC(k) with a better
short-term stability will be generated, if the hydrogen maser is set as a frequency source
of the master clock. But the hydrogen maser always exhibits an apparent frequency
drift, thus its long-term stability gets poor with time, therefore the stability and accu-
racy of UTC(k) become worse. To solve this problem, we compare the performance of
hydrogen maser with cesium clocks, and modify the time scale algorithm when the hy-
drogen maser is involved, we also propose a new steering strategy when hydrogen maser
is used as the frequency source of master clock. We set up an experiment system and
write programs, and finally the new steering strategy is testified with the laboratory
data. Results show that when the hydrogen maser is involved in the atomic time scale
calculation, the short-term frequency stability of reference time scale will be improved.
Meanwhile, the local time UTC(k) has a better short-term frequency stability when the
frequency source of the master clock uses hydrogen maser instead of cesium clock.

Key words astrometry, time, hydrogen maser, time keeping, methods: data analysis



