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Typical fiber optic T&F transfer link uses two counter-propagating optical signals sending over
the same fiber. However, the fiber's chromatic dispersion causes a propagation delay asymmetry
when the frequencies of the two counter-propagating lasers differ. This asymmetry can be deter-
mined and accounted for through the link calibration, but the accuracy of time transfer depends
critically on the accuracy and stability of laser's frequency offset!. This problem can be solved by
laser synchronization. Traditional digital-only or analog-only locking in laser synchronization has
a trade-off of accuracy and bandwidth. Current hybrid 'digital + analog' laser synchronization
systems can slove the problem and achieve high accuracy, but they are complicated in error ex-
traction. We present a ‘digital + analog' laser synchronization system with a simple structure for
synchronizing a distributed feedback (DFB) laser to an optical mode of a mode-locked laser (MLL)
and achieved an RMS error of 0.23 Hz over 24 hours of operation. The analog locking part extracts
the harmonics of the MLL on electric and feeds the error frequency directly to the acousto-optic
modulator (AOM) by mixing and filtering. The digital locking part uses a bandpass filter (BPF)
and an RMS detector to form a high-speed frequency meter, utilizing the transmittance properties
of filter roll-off band to lock the laser frequency offset to the reference BPF. Due to the broad
spectrum nature of the MLL, an MLL can also be used to synchronize multiple DFB lasers with
large frequency offset. When
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