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Abstract: Fiber-based optical frequency transfer is an important part of the new generation of Time-
Frequency System and the Ground-based Time Service System, and has shown the advantage of high precision
and a potential for the future application. In this paper, we reported the new results of the fiber-based optical
frequency transfer in NTSC. For the first time in China, the optical frequency transfer over a 110-kilometer-long
urban fiber showed an instability of 7.5x10% at a 10 ks average time. By using the heterodyne optical phase
locking as the optical regeneration, we demonstrated an optical frequency transfer of the two-stage cascade link
comprising two 112 km-long links, with an instability of 7.7>10™*° at 10 ks. We demonstrated an improved local
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two-way optical phase comparison method without the requirement of synchronization, and implemented a
real-time frequency comparison over a bi-directional 50-km fiber spool, with the relative frequency stability
being 1.2x10™° at 1 s and 1.3x10%" at 40 ks. Recently, another optical frequency transfer link was implemented,
and the 880 km link showed a transfer instability of 210 at 200 s.

Key words: optical frequency transfer; time and frequency standards; optical fiber network; fiber based
time and frequency transfer
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