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We describe a coherent optical fiber link in Italy123 for the dissemination of a high accuracy fre-
quency reference, devoted to metrology, radio-astronomy and precision atomic physics. 
First, we implemented a 642 km link that connects the Italian metrological institute (INRIM) 
with the University of Florence-European Nonlinear Spectroscopy Laboratory (LENS). This is 
the backbone of the project LIFT (Italian Link for Time and Frequency), aiming to link Italian 
scientific poles in Milan, Bologna and Florence, and to connect Italy to other European institutes.  
Second, we doubled the link to 1284 km: after reaching LENS, the signal comes back at INRIM, 
so that both ends are in the same laboratory and a direct characterization is possible. We demon-
strate a technique based on the double roundtrip for noise cancellation on a single fiber, hence, 
the arming of a second fiber is avoided, that is beneficial to long hauls realizations. The resolu-
tion of the 1284 km link attains 3×10-19 in 1000 s,  the frequency transfer accuracy is 5×10-19 .  
At the conference, the link and, the characterization will be presented, together with the perspectives in 
the frame of European projects. 

 
Figure 1.  Allan deviation of the 1284 km optical link in open (diamonds) and closed loop operation, with 1 Hz 

(squares) and 5mHz (circles) measurement bandwidth. 
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