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Design of Multi-Station Frequency Transfer System for VLBI Deep Space TT&C
Based on Single Fiber

CHANG Jie"?, WANG Jinging""", SHU Fengchun', JIANG Yongchen'

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Nanjing 210008, China;
4. Shanghai Key Laboratory of Space Navigation and Positioning Techniques, Shanghai 200030, China)

Abstract: Very Long Baseline Interferometry (VLBI) technology requires a stable frequency datum for high-precision
angular measurement in lunar and planetary explorations. A multi-user frequency transfer system for VLBI stations using only single
optical fiber is designed. It realizes full-automatic fast round-trip correction phase loop without PLLs, using mixer and circulator to
deliver stable standard frequency signal to antennas. The system has both real-time compensation mode and post compensation
mode, and supports multiple receivers to meet the needs of VLBI stations with multiple radio telescopes. The practical results show
that the frequency stability reach 10™""/day level within the ability to the 10™"” in real-time compensation mode and 10™"*/day in post
compensation mode. VLBI observation for radio source and HX-1 shows that the clock rate difference is reduced to 10 level,
which can effectively reduce errors. The requirements that multiple antennas share the same oscillator has been fulfilled. At
present, the system has been applied in VLBI deep space TT&C and EOP observation, maintaining high reliability.

Keywords: deep space TT&C; VLBI; frequency stability: residual delay rate

Highlights:

e Only using a single fiber meets the needs of high stability frequency reference with multiple antennas station.

e The system structure by the combination of mixer and circulator is simple, highly stable and reliable without PLL.

e Itis compatible with the characteristics of optical fiber and cable.

e Frequency stability is up to 10" level and capable of upgrading to 10™" level.
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