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Optical fibre links in Europe are often used in comparison measurements of experimental
optical clocks to verify their ultimate relative stability. We present a 306 km long optical
fibre link established in the Czech Republic between ISI CAS Brno and CESNET Prague. In
the first step, the purpose of this link is to deliver stable optical frequencies from laser
standards located at ISI CAS in Brno to prospective academic and industrial partners in the
Prague area.
Our contribution reports on the current state of the fibre link for phase-coherent transfer
of optical frequency. The long-haul link operates on an internet communication fibre in a
dedicated 1540-1546nm DWDM window. A narrow-linewidth laser (Kohereas ADJUSTIK)
working at 1540.5 nm locked to the nearest tooth of a stabilized optical frequency comb
referenced by an H-Maser serves as the optical frequency standard at the transmitting
side.

Fig.1: Setup for phase-coherent optical frequency transfer. Legend: AOM – acousto-optic modulator, BP – RF
band-pass filter, DWDM – DWDM mux/demux, FM – Faraday mirror, LP – low-pass filter, PD – photodetector,
PID – P-I-D controller, VCO – voltage-controlled oscillator; fLO – local oscillator frequency used for up mixing the
beat note before frequency division, f0 – reference frequency of the phase detector, ε(t) – phase error signal.

As seen in Fig. 1, active compensation of optical frequency shifts induced by the fibre link
optical path fluctuations works on the principle of the phase-locked loop that keeps the
beat note frequency of transmitted and back reflected light at a constant value. The
frequency of the signal driving acousto-optic modulator (AOM1) at the transmitting side
(control action) is continuously recorded to compute fluctuations of the transport delay of
the link. Relative stability of the optical frequency transfer has been evaluated by means
of Allan deviations. First results show that the relative stability of the optical frequency
transfer over the fibre link before compensation of frequency shifts is 10 -14 for 103s
integration time.
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