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Abstract: The Taiji program is a space gravitational wave detection mission proposed by the Chinese
Academy of Sciences, which uses laser differential interference to detect pm-level displacement fluctuations

caused by gravitational waves between satellites. In order to eliminate the phase measurement error caused

Wie#E H #5:2023-01-06; 12T H#A: 2023-02-05

E &I B: FEE AR TTHI%E B (No. 2020YFC2200104) 5 FEIR AT =5 4852 Bt & 5 % 4 (No. 2022ZZ01006)
Supported by the National Key Research and Development Program (No. 2020YFC2200104); the Research
Funds of Hangzhou Institute for Advanced Study, UCAS (No. 2022Z2701006)



% 6 1 YT 3R, S MR 7 ) B G 1305

by the desynchronization of the clocks in satellites, the Taiji program intends to use the sideband multiplica-
tion transfer scheme to measure and eliminate inter-satellite clock noise. We discuss the requirements, prin-
ciples, and methods of inter-satellite clock noise transmission of the Taiji program, and design experiments
for the principle verification. By building an electronics experiment system, the limit value of the clock noise
of the two systems was tested, the relevant parameters of the experiment were determined, and the principle
of the sideband multiplication transfer scheme was verified by further optical experiments. The experimental
results show that the clock noise cancellation scheme and related parameters proposed in this paper are reas-
onable and feasible, and are suitable for the needs of the Taiji program. Moreover, in the 0.05 Hz—1 Hz fre-

2 which meets

quency band, the suppression effect of inter-satellite clock noise is better than 2107 rad/Hz
the noise requirements of the Taiji pathfinder and lays an experimental and theoretical foundation for the

design of a clock noise transmission scheme and parameters of the Taiji program in the future.
Key words: Taiji program; space gravitational wave detection; clock noise transfer; principle verification
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Fig. 1 The principle diagram of clock noise transmission
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