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Performance Analysis of BD III Satellite Rubidium
Atomic Clock Based on Satellite-ground Two-way

Time Transfer Data

WANG Peng-feit?, WANG Fang’?, ZHAO Feng!?,
AN Shao-feng!?, MEI Gang-hua'+?

(1. Innovation Academy for Precision Measurement Science and Technology, Chinese Academy of Sci-
ences, Wuhan 430071, China; 2. CAS Key Laboratory of Atomic Frequency Standards, Wuhan 430071,
China)

Abstract: Space-borne atomic clocks are crucial components of the navigation satellites,
whose performance determines the timing and positioning precision of the satellite navigation
system directly. The rubidium atomic clocks are widely used in the navigation system for
its small size, light weight, low power and high reliability. The performance of rubidium
atomic clocks on-board BeiDou III satellites was analyzed based on the satellite-ground clock
offset. First, we converted the clock offset to fractional frequency offset, and then essentially
estimated the frequency drifts and frequency stabilities of the rubidium atomic clocks. The
results show that nearly all rubidium atomic clocks have negative frequency drifts, which
are better than 2 x 107 d~!. The absolute value of the frequency drift was decreasing
slowly, and the amplitude was on the order of 10~!° in the early stage of operation, and
the frequency drift was nearly unchanged after working more than 2 years. The estimation
showed that the rubidium clock was of typical performance of 4 x 10712 for 1 000 s, and
1 x 10713 and 3 x 10~ for 10 000 s and day stability respectively. The estimated results
differed largely from the test results on the ground. The estimated results are mostly the

noise limit introduced during clock signal transmission, failing to reflect the true level of
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stabilities of rubidium atomic clocks.

Key words: BeiDou navigation system; space-borne rubidium atomic clock; clock perfor-

mance estimation; frequency drift; frequency stability
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